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- To His Honour Joun Morison GIieeon, Wet Tals); 


Lreutenant-Governor of Ontario. 


May it Pieask Your Honour. 


The undersigned has the honour to present to your Honour the First and 
Second Annual Reports of the Hydro-Electric Power Commission of Ontario, 
ending the 31st of October, 1909. 


a 


Respectfully submitted, 
ADAM BECK, 


Chairman. 


Toronto, July 15, 1910. 


THE HONOURABLE ADAM BECK, 


Charman Hydro-Electric Power Commission, 
Toronto, Ont. 


DEAR SIR >— 


I have the honour to transmit herewith the First and Second Annual Reports 
of the Hydro-EHlectric Power Commission of Ontario, ending 31st of October, 
1909, which contain engineering reports of P. W. Sothman, Chief Engineer, and 
copies of the Acts established and relating to the Commission up to that date, 
together with copies of Orders-in-Council, naming the members of the Commission. 


I have the honour to be, Sir, 
Your obedient servant, 
W. W. (POPE, 


Secretary. 


Toronto, July 15, 1910. 


~~ 


HYDRO-ELECTRIC POWER COMMISSION 
OF ONTARIO _ 


HON. ADAM BECK, London, Chairman. 
HON. JOHN S. HENDRIE, C.V.0., Hamilton, Commissioner. 
W. K. MCNAUGHT, ESQ., M.P.P., Toronto, Commissioner. 
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Underground Power Cables 


FIRST ANNUAL REPORT 


ENDING DECEMBER 31st, 1908. | 


Copy OF AN ORDER-IN-COUNCIL APPROVED, BY His Honour THE LIEUTENANT- 
GOVERNOR, THE 26TH Day or January, A.D. 1906 


_ The Committee of Council have had under consideration the report of the 
Honourable the President of the Council, dated 25th January, 1906, wherein he 
states that on the 5th day of July, 1905, an Order-in-Council was passed under 
the provisions of “The Act respecting Inquiries Concerning Public Matters” 
(R.S.0., 1897, Cap. 19), appointing the Honourable Adam Beck, of the City of 
London, George Pattinson, of the Town of Preston, Esquire, and Philip William 
Ellis, Esquire, of the City of Toronto, Commissioners, to inquire into and report 
upon certain matters therein more particularly set out, and that the said Philip 
William Ellis has expressed his desire to resign from his position as a Commis- 
sioner under the aforesaid Commission. 

The Committee advise that the resignation of the said Philip William Ellis 
be accepted, and that he be relieved from his duties under the said Commission, 
and that the said the Honourable Adam Beck, the said George Pattinson, and John 
Milne, of the City of Hamilton, Esquire, be appointed jointly and severally Com- 
missioners to inquire into and report upon :— 

1. The present and probable demand for hydraulic and electric power in the 
various districts capable of being supplied from the different water powers within 
the legislative jurisdiction of the Province of Ontario. 

2. The location, capacity and capital cost of development of the various water 
powers within the legislative jurisdiction of the Province of Ontario at present 
undeveloped, but whose development is required to supply the present and probable 
needs of the surrounding districts, and to ascertain the capital cost of the attendant 
transmission plants necessary to the utilization of electric or hydraulic power to 
be derived from the aforesaid water powers within the respective surrounding dis- 
tricts. 

3. To ascertain the rates of prices that would require to be charged the various. 
classes of consumers of hydraulic or electrical power within the respective districts, 
in order to meet all expenditure of maintenance and operation. 

4. To inquire into and ascertain the annual savings accruing to the consum- 
ers in the various districts aforesaid by the substitution of the rates or prices to be 
ascertained under the next preceding paragraph for the rates paid at present in 
the said Districts so far as the Commissioners may be able to ascertain or estimate 
them. 
5. To inquire into and ascertain the cash capital cost of the hydraulic and 
electrical power undertakings of existing companies located within the Province 
of Ontario, the capacity and state of development thereof, and to ascertain further 
(a) the quantities of power supplied and contracted for and the rates charged and 
to be charged under such contract by these companies for hydraulic or electrical 
power; (b) the actual present value of the said undertakings (or such of them as 
may be required) after making such fair and reasonable allowance for existing 
conditions as in the judgment of the Commissioners seems necessary or expedient ; 
(c) the estimated capital outlay (if any) necessary to complete these undertakings. 

The Committee further advise that for the purpose of carrying out this inquiry 
the Commissioners be authorized to employ a Secretary, also to employ counsel, 
engineers, accountants, and such other technical expert and other assistance as 
may be necessary, and to fix the terms of remuneration to be paid for all such ser- 


vices and generally to do all acts necessary or expedient in the premises. 
[9] 
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And the Committee further advise that the said Commissioners do adopt and 
report the proceedings and transactions had and ‘agen before the Commissioners 
a 


appointed under the aforesaid Order-in-Council of 5th July, 1905. 
And the Committee further advise that the Commission confer upon the said 


Commissioners, the powers authorized by the above-mentioned act. 


Certified, 
J. LONSDALE CAPREOL, 


Clerk Executive Coun el, 


Copy oF AN ORDER-IN-COUNCIL APPROVED gy His Honour THE LIEUTENANT- 
Governor, THE 7TH Day oF JUNE, ALD val O06: 


Upon the recommendation of the Honourable the President of the Council, 
the Committee of Council advise that under and for the purpose of the Act of 
last Session, entitled, “ An Act to provide for the transmission of Electrical Power 
to Municipalities,” the Honourable Adam Beck, the Honourable John Strathearn 
Hendrie, and Cecil B. Smith, Esquire, be appointed a Commission, to be a body 
corporate under the name of “The Hydro-Klectric Power Commission of Ontario.” 

The Committee further advise that the said Honourable Adam Beck be the 


Chairman of the said Commission. 
Certified, 
J. LoNSDALE CAPREOL, 
Clerk Executive Council. 


Copy OF AN ORDER-IN-COUNCIL APPROVED BY His Honour THE. LIEUTENANT- 
Governor, THE 28TH Day or FEBRUARY, ASD eA? 


The Committee of Council advise that William K. McNaught, of the City of 
Toronto, Esquire, M.P.P., be appointed a Member of “ The Hydro-Electric Power 
Commission of Ontario, in the room and stead of Cecil B. Smith, Esquire, resigned. 


Certified, 
J. LONSDALE CAPREONL, 


Clerk Executive Council. 


Acts Passed. 


Your Commissioners were appointed in May, 1906, (6 Edward VIL., Chap. 
15). “An Act to provide for the Transmission of Electrical Power to Munici- 
palities,’ which is hereunder recited: 


No. 243] BILL. [1906 


An Act to Provide for the T'ransmission of Electrical Power to 
Municipalities. 


His Magsusry, by and with the advice and consent of the Legis- 
lative Assembly of the Province of Ontario, enacts as follows :— 


1. For the purposes hereinafter mentioned, the Lieutenant-Governor Appointment 
in Council may from time to time appoint a Commission to consist of ilcctviel Bowel 
three persons, two of whom may be members of the Executive Council Commssio™: 
of Ontario and one of whom shall be a member of such Executive 
Council, and such commission shall be a body corporate under the 
name of ** The Hydro-Electric Power Commission of Ontario,” herein- 
after called “the Commission.” 


2. The Lieutenant-Governor in Council may designate one of the ee 
members of the Commission to be the Chairman thereof. Two of the 
members of the Commission shall form a quorum., 


3. Every person appointed to the Commission shall hold office during Tenure of 

fs : : office, 

pleasure and the Lieutenant-Governor in Council may upon the death, 
resignation or removal from office of any member of the Commission Vacancies. 


appoint some other person to fill his place. 


4. The member or members of the Commission other than any 
member of the Executive Council shall be paid such salary or other 
remuneration as may be fixed by the Lieutenant-Governor in Council 
out of such moneys as may be voted by the Legislature for that pur- 
pose. 


Salaries. 


©. The Commission may, from time to time, appoint a Chief Engi- spun 
neer, an Accountant, and a Secretary, and such other engineers, ac- Commission. 


_countants, officers, servants and workmen as may be deemed requisite. 
The salaries or other remuneration of the persons so appointed shall 
be payable out of such moneys as may be voted by the Legislature for 
that purpose. | 


1] 1 120] » Furnishing » 
6. Any municipal corporation may apply to the Commission for aoe ee 

the transmission to such corporation of electrical power or energy for cafons and, 
the uses of the corporation and the inhabitants thereof, for lighting, municipal cor- 
porations, on 


heating and power purposes, and the Commission may thereupon furnish Application 
to such municipal corporation estimates ef the cost of constructing, 


[11] 
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erecting, installing and maintaining all such buildings, works, plant, 
machinery, poles, wires, conduits and other structures as may be neces- 
sary for the purpose of supplying the amount of electrical power or 
energy required by such municipal corporation and may also furnish to 
such corporation plans and specifications of the works, plant, machinery 
and appliances necessary for the distribution of such power and energy 
by such municipal corporation, together with an estimate of the cost 
thereof. ‘The Commission shall further furnish to such municipal cor- 
poration a statement of the terms and conditions upon which such 
electrical power or energy may be transmitted and supplied, together 
with a form of the contract to be entered into between such municipal 
corporation and the Commission. | 

Provided that neither the Commission nor the Province of Ontario 
shall incur any liability to any municipal corporation or company by 
reason of any error or omission in any such plans, specifications, or 
estimates. 


"The council of such municipal corporation may submit to the 
electors of the municipality in the manner prescribed in The Consolt- 
dated Municipal Act, 1908, a by-law authorizing the municipal corpora- 
tion to enter into such contract and in case such by-law receives the assent 
of the majority of the electors voting thereon, such contract may be 
entered into and executed by the Commission and the municipal cor- 
poration, subject to the approval of the Lieutenant-Governor in Council. 


&. After the execution of such contract and its approval by the 
Lieutenant-Governor in Council the Commission may proceed to trans- 
mit and deliver to the municipal corporation electrical power or energy 
to the extent mentioned in such contract, and the municipal corporation 
may receive, use, supply and distribute such electrical power or energy 
upon such terms and subject to such conditions as to rates and otherwise 
as the Commission may from time to time prescribe. 


9—(1) The Commission may, subject to the approval of tke 
Lieutenant-Governor in Council, enter into contracts from time to time 
with railway companies or distributing companies for the supply of 
electrical power or energy for the purposes of such companies. 


(2) Any net profit made by the Commission, in supplying power to 
a railway company or distributing company under any such contract 
after making due provisions for the cost of acquiring or constructing 
and of maintaining the works through which the power or energy is 
supplied to such company, shall be applied in payment of the cost of 
maintaining the works, if any, acquired or constructed and operaied by 
the Commission for the purpose of transmitting electrical powez or 
energy to municipal corporations. | 


(3) The Commission may, from time to time, with the approval of 
the Lieutenant-Governor in Council, enter into a contract with any 
railway company for the use of the right of way of such railway com- 
pany for the erection of towers, poles, conduits, works and other con- 


structions necessary for transmitting electrical power or energy by the 
Commission. 


— 


te ree il So 


eee 
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10. Every :nunicipal corporation entering into a contract with thePowers of. 
Commission as hereinbefore provided shall, for the purpose of using, 
distributing and supplying electrical power or energy so contracted for, 
have the powers, perform the duties and be subject to the like obligations 
as a municipal corporation constructing or acquiring works for supplying 
electrical power or energy under the provisions of The Mumcipal Light 
und Heat Act or The Consolidated Municipal Act, 1903. Provided that 
the clauses lettered (a) to (a9), both inclusive, following paragraph 4 
of section 566 of The Consolidated Municipal Act, 1903, shall not apply 
to any municipal corporation receiving from the Commission and using 
and distributing electrical power or energy under the provisions of this 
Act, and it shall not be necessary for the council of any municipal cor- 
poration, before passing any by-law or issuing debentures thereunder for 
the purposes of this Act, to fix any price to be offered to any electric 
light company or gas company supplying or which has heretofore sup- 


_ plied electric light or gas in such municipality or to take any further or 


other proceedings having for their object the fixing a price to be paid 
by the municipal corporation for the works and plant of any such cor- 
poration or any part thereof, or the purchase or expropriation of such 
plant or any part thereof by such corporation, unless the Commission, 
upon application to it by any such electric light company or by the 
municipal corporation, shall otherwise order or direct. 


11. The Commission may, from time to time, report to the (orton ag 


Lieutenant-Governor in Council, designating such lands, water privi- to ¢cauirine 
leges, water powers or the lands, works, machinery and plant, or any 
portion thereof of any company or person owning, or holding under 
lease or otherwise, or developing, operating or using any water privi- 
lege or water power, or transmitting electrical or other power or energy 


in the Province of Ontario which should, in the opinion of the Commis- 


sion, be purchased, acquired, leased, taken or expropriated, developed, 


operated or used by the Commission for the purposes of this Act, or may 
designate what quantity of the product of any such corporation or in- 
dividual developing electrical power or energy in the Province of 
Ontario, or purchasing such power or energy the Commission requires 
for the purposes of this Act. | 


12. The Lieutenant-Governor in Council may, from time to time, prom my 
upon the recommendation of the Commission, authorize the Com- es ee 
mission : | ‘ 

(a)To acquire by purchase, lease or otherwise, or without the con- sro acataye 
sent of the owners thereof or persons interested therein to “°™* 
enter upon, take and use the lands, works, plant and property 
of any company or person owning, using and developing or 
operating lands, water, water privileges, or works, plant and 
machinery for the development of any water privilege or 
water power for the purpose of generating electrical power 
or energy or for the transmission thereof in the Province 
of Ontario, and to develop and supply electrical power or 


energy ; 


mE ES: 
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(b) ‘lo acquire by purchase, lease or otherwise, or without the 
consent of the owners thereof or persons interested therein 
to enter upon, take, use, and to construct, maintain and 
operate works, machinery, plant and appliances, lines of 
wires, poles, tunnels, conduits and other works for the trans- 
mission and delivery of electrical power or energy, and to 
conduct, store, transmit and deliver electrical. power or 
energy, and with such lines of wires, poles, conduits, motors 
or other conductors or devices to conduct, convey, transmit. 
distribute, deliver, furnish or receive such electrical power 
or energy to or from any person at any place through, over, 
along or across any public highways, bridges, viaducts, rail- 
ways, watercourses, or over or under any waters, and through, 
over or under the lands of any person, and to enter upon 
any lands upon either side of such lines or conduits, and 
fell or remove any trees or limbs thereof, or other obstruc- 
tions, which, in the opinion of the Commission, it is neces- 
sary to fell or remove; 

(c) To demand, order and direct the delivery to the Commission 
of the whole or any part of the product of the works of any 
company or person developing or which proposes to develop a 
water power or water privilege for the purpose of generating 
electrical power or energy in the Province of Ontario, or to 
enter into agreements with any such company or person for 
the supply of such product or any -part thereof to the Com- 
mission for the purposes of this Act. 


$ 
13. Whenever the Lieutenant-Governor in Council shall authorize 
the Commission to enter into, take, use and expropriate the lands, works, 
plant, machinery, poles, wires and other property and appliances of any 
such company or person, or to take or expropriate the product of the 
works of any such company or person as aforesaid, or any portion thereof. 
the Commission shall have the powers, and shall proceed in the like 
manner as is provided in the case of the Minister of Public Works 
taking lands or property for the public uses of the Province of Ontario, 
and the provisions of The Public Works Act shall, mutatis mutandis, 
apply to the Commission acting under the authority of the Lieutenant- 
Governor in Council in such behalf. | | 


er ee a a: 

14. The expenditure of the Commission upon any works, undertaken 
under the provisions of this Act, shall be repayable to the Commission 
by the municipal corporations entering into contracts with the Com- 
mission as hereinbefore authorized. 


AS. In addition. to the price per horse power payable by any muni- 
cipal corporation under the terms of a contract entered into with the 
Commission (which price shall include an allowance for generating, 
transforming and transmission losses) every municipal corporation en- 
tering into such a contract shall annually pay to the Commission its pro- 
portion of the following charges: Bes 
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a Interest at the rate of 4 per cent. upon the moneys expended by 
the Commission on capital account in the construction or 
purchase of the works, plant, machinery and appliances con- 
structed or acquired by the Commission for the purpose of 
developing, transmitting and delivering electrical power or 
energy to such municipal corporation, and other municipali- 
ties, if any; 


(>) An annual sum sufficient to form in thirty years a sinking 
fund for the retirement of the securities issued by the Pro- 
vince of Ontario under this Act for the payment of the cost 
of the works hereinbefore mentioned ; 


(c) The cost of operating, maintaining, repairing, renewing and 
insuring the said works, plant, machinery and appliances. 


16. The Accountant of the Commission shall annually adjust and 
apportion the amounts payable by municipal corporations to the Com- 
mission under the next preceding section. 


17. The Lieutenant-Governor in Council may from time to time 
raise by way of loan on the credit of the Province of Ontario as pro-: 
vided by the Act passed in the fifth year of His Majesty’s reign, Chapter 
2, such sums as may be required for the purposes Heremierare men- 
tioned, and the proceeds of every such loan may be paid over to the 
Commission for the purposes of this Act and be audited and accounted 
for in the manner provided by the Statutes of this Province respecting 


ihe management of the public revenue, and public accounts. 


18. All sums received by the Commission from municipal corpora- 
tions, railway and other companies under this Act shall be duly ac- 
counted for by the Commission and shall be paid over to the Treasurer 
of the Province of Ontario, to be applied from time to time in the re- 
tirement of the securities given by the Province for any loan raised un- 
der this Act by the Lieutenant-Governor in Council. 


19.—(1) Upon the complaint in writing of any municipal corpora- 
tion, company or person that any municipal corporation, company or 
person receiving power from the Commission under a contract as herein- 
before mentioned is charging for supplying electric lighting or heating 
or electric power or energy at a rate which is excessive or unfair, or that 
any municipal corporation is making use of the power conferred upon 
it by this Act for the purpose of granting bonuses by supplying power, 
light or heat below cost to manufacturers or others, the chairman of the 
Commission may appoint a time and place at which the Commission or 
some member thereof will hear and determine the matter in dispute. 


(2) Such notice of such appointment as the chairman may direct 
shall be given by the secretary of the Commission to all parties con- 
cerned. At the time and place appointed the Commission, or with the 
consent of all parties any member of the Commission, shall hear and 
determine the matter in dispute and shall make an order dismissing -or 
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allowing the complaint and directing what rates shall be charged by 
the municipal corporation, company or person against whom the com- 
plaint is made, and regulating and determining the rates and charges 
to be imposed by such municipal corporation, company or person, and 
directing the amendment of any by-law or agreement accordingly. 


(3) The Commission or the member thereof conducting the hearing 
shall have the powers authorized to be conferred upon a Commissioner 
appointed under The Act respecting Enquiries Concerning Public 
Matters. 


(4) Any such municipal corporation, company or person neglecting 
or refusing to obey and carry out the order or direction of the Com- 
mission or the member thereof conducting such case shall forfeit to 
His Majesty for the uses of the Province the sum of $100 for every day 
during which such refusal or neglect shall continue. 


‘20. The Commission shall, whenever required by the Lieutenant- 
Governor in Council so to do, enquire into, examine and investigate 
water powers or water privileges in the Province and report to the 
Lieutenant-Governor in Council upon the value and capacity thereof, 
with such other information as the Lieutenant-Governor in Council 
may require. Every report of the Commission shall be laid before the 
Legislative Assembly at its next ensuing session. 


21. No action shall be brought against the Commission or against 
any member thereof for anything done or omitted in the exercise of 
his office without the consent of the Attorney-General for Ontario. 


zi. The powers of expropriation conferred by this Act shall extend 
to lands, works, rights, powers and privileges, notwithstanding that the 
same are or may be deemed to be devoted to a public use or that the 
owner thereof possesses the power of taking lands compulsorily. 


During the year 1907, the Act under which your Commissioners were working 
was amended, and “ An Act to provide for the Transmission of Electrical Power 
to Municipalities” (7 Edward VII., Chap. 19), was assented to by the Legislature 
on April 20th, 1907. A copy of this Act appears herewith: 


—_—_—— 
ee 
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CRA aR 19. 


An Act to provide for the Transmission of Electrical Power to 
Municipalities. 


Assented to 20th April, 1907. 


His Masxsty, by and with the consent of the Legislative Assembly 
of the Province of Ontario, enacts as follows :— 


1. This Act may be cited as The Power Commission Act. Short Title. 


2. For the purposes hereinafter mentioned, the Lieutenant-Govertior appointment 
in Council may from time to time appoint a Commission of three yer- tet te CEL 
sons, two of whom may be members and one of whom shall be a member Commission. 
of the Executive Council, and The Commission shall be a body corporate 
under the name of “ The Hydro-Electric Power Commission of Ontario,” 


hereinafter called “ The Commission.” 6 Edw. VII. c. 15, s. 1. 


3. The Lieutenant-Governor in Council may appoint one of the fae ee 


members to be Chairman of The Commission. ‘'wo members shall form 
arauorum:. oO. dw. VIL 6715," s-°2. 


4. Every person appointed to The Commission shall hold office during Tenure of 
pleasure, and the Lieutenant-Governor in Council, upon the death, resig- 
nation or removal from office of any member of The Commission, may Vacancies. 
‘appoint some other person to fill his place. 6 Edw. VII. c. 15, s. 3. 


o. The members of The Commission other than a member of the Salaries. 
Executive Council shall be paid out of such moneys as may be voted by 
the Legislature for that purpose such salary or other remuneration as 
may be fixed by the Lieutenant-Governor in Council. 6 Edw. VII. 
c. 15, s. 4. 


6. The Commission may appoint a Chief Engineer, an Accountant, Appointmen™. 
and a Secretary, and such other engineers, accountants, officers, servants Commission. 
and workmen as may be deemed requisite. The salaries or other re- 
muneration of the persons so appointed shall be fixed by The Commission 
subject to the ratification of the Lieutenant-Governor in Council and 
shall be payable out of such moneys as may be voted by the Legislature 


for that purpose. 6 Edw. VII. c. 15, s. 5. 


@. The Commission may from time to time, report to the Lieutenant- Report of 
Governor in Council, designating the lands, waters, water privileges or to acauiring 
water powers or the lands, works, sue clnhicns and plant, or portion ; 
thereof of any corporation or person owning or holding under lease or 
otherwise, or developing, operating or using a water privilege or water 
power, or transmitting electrical or other power or energy in Ontario 


which in the opinion of The Commission, should be purchased, acquired, 
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leased, taken, expropriated, developed, operated or used by The Com- 
mission for the purposes of this Act, or designating the quantity of the 
product of any corporation or person generating electrical power or 
energy in Ontario or bringing such power or energy into Ontario for use 
or transmission therein which The Commission requires for the purposes 
of this Act. 6 Edw. VII. c. 15, s. 11. 


Authority may, The Lieutenant-Governor in Council, upon the report of The 


be given to 


Commission. Commission recommending the same, may authorize the Commission :— 


one (a) To acquire by purchase, lease or otherwise, or without the con- 

works. sent of the owners thereof or persons interested therein to 
enter upon, take and use the lands, waters, water privileges, 
water powers, works, machinery and plant of any 
corporation or person owning, holding under lease or other- 
wise or developing, operating or using the same for gener- 
ating or adapted for generating electrical power or energy 
or for the transmission thereof in Ontario; and to develop 
and use the same for any of the purposes of this Act. 

gb ade (6) To construct, maintain and operate, and to acquire by pur- 

beadiaaern chase, lease or otherwise. or without the consent of the 
owners thereof or persons interested therein to enter upon, 
take, and use, all erections, machinery, plant, and other works 
and appliances for the transmission and supply of elec- 
trical power or energy, and to conduct, store, transmit and 
supply electrical power or energy for the purposes of this 
Act and with lines of wires, poles, conduits, motors or other 
conductors or devices to receive, conduct, convey, transmit, 
distribute, supply or furnish such electrical power or energy 
to or from any corporation or person at any place through, 
over, under, along, or across any lands, public highway, 
bridge, viaduct, railway, waters or watercourse, and through, 
over or under the lands of any corporation or person, and to 
enter upon any lands upon either side of such lines or con- 
duits and fell or remove any tree or limb thereof, or obstruc- 
tion, which, in the opinion of The Commission, it is neces: | 
sary to fell or remove; | 


for supply of (c) To contract with any corporation or person generating, trans- 
eaaee mitting or distributing electrical power or energy or pro- 
posing so to do to supply electrical power or energy to Whe 
Commission ; and to require any corporation or person gener- 
ating, transmitting or distributing electrical power or energy 


to supply so much thereof as The Commission may require. 


Powers of Com- °* 7? one “ A ; 
mission as to 9. Whenever The Commission is authorized by the Lieutenant- 
expropration; d < - 


how exercised, Governor in Council to exercise any of the compulsory powers mentioned 
*. . . N . . > 
in section 8, The Commission am respect thereof shall have the powers 


—s 
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and shall proceed in the manner provided by The Public Works Act, Be aay 
where the Minister of Public Works takes land or property for the use 
of the Province, and the provisions of the said Act shall mutatis mutandis 


apply. 


10. The compulsory powers conferred by this Act shall extend to Extent of 
lands, works, rights, powers, privileges and property notwithstanding cone 
that the same are or may be deemed. to be devoted to a public use or that 
the owner thereof possesses the powers of taking lands compulsorily. 


6 Edw. VII. ¢. 15, s. 22. 


11. Whenever required by the Lieutenant-Governor in Council so to Commission to 
do, The Commission shall enquire into, examine and investigate water igen 
powers or water privileges in Ontario and report upon the value and “"™" 
capacity thereof, with such other information as the Lieutenant-Governor 
in Council may require. Every report of The Commission shall be laid 
before the Legislative Assembly at its next ensuing session. 6 Edw, VIT. 


eel, 8720: 


12. Any municipal corporation may apply to The Commission for Application to 


Commission 


the transmission and supply to the corporation of electrical power or for supply of 


power to 


energy for the use of the corporation and the inhabitants of the muni- eeu ae y 
clpality for lighting, heating and power purposes or for any or either of 
such purposes or for any of the purposes mentioned in section 14, and 
The Commission shall thereupdn furnish to the corporation a statement 

of the maximum price per horsepower at which the electrical power or 
energy will be supplied at the point of development or of its delivery to 
The Commission and an estimate of the cost of constructing or pro- 
viding a transmission line by means of which the amount of electrical 
power or energy required by the corporation is to be supplied and of 
maintaining the same, and may furnish to the corporation plans and 
specifications of the works, plant, machinery and appliances necessary 

for the distribution of such power or energy by the corporation and an 
estimate of the cost thereof, and such other information as The Com- 
mission may deem advisable. The Council may thereupon enter into a 
provisional contract with The Commission for the supply of electrical 
power or energy for the purposes mentioned in this Act. 


13.—(1) The provisional contract shall not be binding upon See 
the corporation unless and until a by-law approving the same contract to 
has been submitted to and has received the assent in accord-" 
ance with the provisions of The Consolidated Municipal Act, 1903, 
of the electors. qualified to vote on by-laws for creating debts, and the 
estimates of The Commission or a summary thereof and a copy of the 


provisional contract shall be published with or form part of the by-law. 


(2) After the provisional contract has received the assents of the Execution of 
electors and has been executed by the corporation and approved by the 
Lieutenant-Governor in Council, The Commission may carry out and 
execute the same and shall have power and authority to do all acts 


necessary for that purpose. 


Powers of con- J] 4—_(1) In addition to the powers conferred by this Act, a munici- 


tracting muni- 


cipality as to al corporation which has entered into a contract with The Commission 

Jight, heat and for the supply of electrical power or energy shall have and may exercise 

ae in respect of such power or energy all the powers which are by The 
Municipal Light and Heat Act or The Consolidated Municipal Act, 1903, 
conferred upon corporations in respect to light and heat, and all the 
powers which are conferred upon corporations by the said last, men- 
tioned Act for contracting debts for any purpose within the jurisdiction 
vf the council thereof and also the power to expropriate land, making 
compensation therefor, under the provisions of the said last mentioned 
ACE 


eines (»)-Lhe council of a municipal corporation, if they shall see fit, may 
with contract. submit a by-law for raising the money required for any of the purposes 
mentioned or referred to in sub-section 1, at the same time as the pro- 
visional contract is submitted to the electors under the provisions of 


section 13. 


Supplying | (3) A municipal corporation which has entered into a contract with 
power outside 


ofmunicipality. The Commission under this Act may from time to time, with the ap- 
proval of The Commission, contract with any other municipal corporation 


ur with any person or corporation for the supply or distribution of - 


electrical power or energy in any other municipality, and such other 
municipal corporation shall have authority to enter into the contract; 
but a municipal corporation shall not exercise the power conferred by 
this section in another municipality without the consent of the council 
thereof. 


3 Edw. Vil., 15. For greater certainty it is hereby declared that clauses lettered 


c. 19, 8. 566, 


ar 4, clause @) { 1 S] , _ : 
pate clause <0 (a) to (a9), both inclusive, following paragraph 4 of section 566 and 


5674 and 267) sections 56%a and 567b of The Consolidated Municipal Act, 1903, shall 


nortom?'- not apply to any municipal corporation which has entered into a contract 
with The Commission or to any by-law which shall be submitted to the 
electors under the provisions of this Act. 

Supplying 416—(1) The Commission may, subject to the approval of the 


ways and dis- Lieutenant-Governor in Counicl, contract from time to time with a rail: 
ributing es : & A ; ; 
companies, Way Company or a distributing company or with any other corporation 


or person for the supply of electrical power or energy. 


Beet to be (2) Any net profit made by The Commission in supplying power 
reducing cost under the next preceding sub-section after making provision for the cost 
to municipali- of acquiring or constructing and of maintaining the works by means of 

which the power or energy is supplied, shall be applied in payment of 


the cost of maintaining the works acquired or constructed and operated 
by The Commission. 


Agreements for ‘ ote : 2 5 

use of right (3) The Commission may, from time to time, with the approval of 

of way = 7 : ‘ 

way companies, tle Lieutenant-Governor in Council, contract with a railway company 
or power or transmission company for the use of its right of way and 
property for the erection of works and other constructions for trans- 


mitting electrical power or energy. 6 Hdw. VII. c. 15, s. 9. 
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17. The expenditure of The Commission upon any works, under- Pie 
taken under the provisions of this Act, shall be repayable to The Com- municipalities. 
mission by the municipal corporations which have entered into contracts 


with The Commission. 6 Edw. VII. c. 15, s. 14. 


1%. In addition to the price per horse power payable by any municipal Aauioes 
corporation under the terms of a contract entered into with The Com- ments. 
mission, which shall be the cost of the power to The Commission at the 
point of development, or of its delivery to The Commission, the corpora- 
tion shall anually pay to The Commission its proportion as adjusted by 


The Commission of the following charges :— 


a) Interest at the rate of 4 per cent. upon the moneys expended by 

pee P ; Pp : 

The Commission on capital account in the construction or 
purchase of the works. 


(0) An annual sum sufficient to form in thirty years a sinking fund 
for the retirement of the securities issued by the Province 
under this Act for the payment of the cost of the works; and 


(c) Line loss and the cost of operating, maintaining, repairing, re- 
newing and insuring the works. 


49. The Commission shall annually adjust and apportion the amounts Apportionment 
pire . < ‘ or amounts 
payable by municipal corporations under the next preceding section. payable by 


6 Edw. VII. c. 15, s. 16. municipalities. 


«0. The Lieutenant-Governor in Council may from time to time raise Corcnes 


by way of loan on the credit of the Province in the manner provided by foes 
the Act passed in the fifth year of His Majesty’s reign, Chaptered 2, such workof 
sums as the Lieutenant-Governor in Council may deem requisite for the 
purposes of this Act, and such sums may be paid over to The Commission 

and shall be accounted for and audited in the manner provided with 

respect to the management of the public revenue and public accounts. 6 

Pode ieee bigs 177. 


#1. All sums received by The Commission shall be accounted for and spocmeT emahy 


paid over to the Treasurer of the Province, to be applied from time to ™oneys 
time in the retirement of the securities given by the Province for any debt ees 


incurred under the authority of this Act. 6 Edw. VII. ec. 15, s. 18. 


22.—(1) Upon the complaint in writing of any municipal corporat 
tion, company or person that any municipal corporation, company or for nen See 
person, receiving power from The Commission is charging for electric 

lighting or heating or for electrical power or energy a rate which is 

excessive or unfair, or that any municipal corporation is making use 

of the power conferred upon it by this Act for the purpose of granting 

a bonus by supplying power, light or heat below cost to manufacturers 

or others, the chairman of The Commission may appoint a time and 

place at which The Commission or some member thereof will hear and 

determine the matter of the complaint. | 
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(2) Such notice of the appointment as the Chairman, may direct 
shall be given by the Secretary of The Commission to such persons as 
the Chairman may direct. At the time and place appointed The Com- 
mission or member thereof shall hear and determine the matter of the 
complaint and may dismiss or allow the complaint and may direct what 
rates shall be charged, and may regulate and determine the rates to be 
charged and may direct the amendment of any by-law or agreement 
necordingly, or may make such order as may seem meet. 


(3) The Commission or the member thereof hearing the complaint 
shall have all the powers that may be conferred upon a Commissioner 
appointed under The Act respecting Enquiries concerning Public 
Matters. 


(4) Any municipal corporation, company or person neglecting or re- 
fusing to obey and carry out the order or direction of The Commission 
or the member thereof before whom the complaint was heard in addition 
to any other liability shall forfeit to His Majesty for the uses of the 
Province the sum of $100 for every day during which such refusal or 
neglect shall continue. 6 Hdw. VII. c. 15, 5. 19. 


23. Without the consent of the Attorney-General, no action shall be 
brought against The Commission or against any member thereof for any- 
thing done or omitted in the exercise of his office. 6 Edw. VIT. c. 15, 
Sued: 

24. Neither the Province nor The Commission nor any member 
thereof shall incur any liability by reson of any error or omission in any 
estimates, plans or specifications prepared or furnished by The Com- 
mission. ) 


a.—(1) The Act passed in the 6th year of His Majesty’s reign, 
Chaptered 15, is hereby repealed, but the repeal thereof shall not affect 
the matters and things mentioned in section 8 of Chapter 3 of the Re- 
vised Statutes of Ontario, 1897, which shall apply to this Act. 


(2) Any contract which might have been entered into under the 
authority of the repealed Act may be entered into after the passing of 
this Act with the same effect and in the same way as if the first men- 
tioned Act had not been repealed. 


During the year 1908 The Commission received resolutions passed by the 
various Councils of the municipalities who had made contracts with The Com- 
mission for electric power, asking that the Legislature validate all proceedings, 
by-laws and contracts in connection with these contracts. In accordance with this 
united request the Legislature passed an Act to validate certain bv-laws passed 
and contracts made pursuant to “An Act to Provide for the Transmission of 
Electrical Power to Municipalities.” A copy of this Validatory Act is produced 


herewith. 


“1911 THE HYDRO-ELECTRIC POWER COMMISSION. 


Can 


An Act to validate certain By-laws Passed and Contracts made pur- 
suant to “An Act to Provide for thé Transmission of Electrical 
Power to Municipalities.” 


» 


His Masrsry, by and with the advice and consent of the Legislative 


Assembly of the Province of Ontario, enacts as follows :— 


1. The By-laws passed by the Municipal Corporation of the Cities of 
Toronto, Hamilton, London, Brantford, Guelph, Stratford, St. Thomas, 
Woodstock; the Towns of Ingersoll, Berlin, Galt, Toronto Junction, 
Hespeler, St. Marys, Preston, Paris and Waterloo, and the 
Villages of New Hamburg and Weston, purporting to authorize the 
said Corporations or the Councils thereof, respectively, to enter into a 
contract with the Hydro-Electric Power Commission of Ontaric for 
a supply of electrical power to be transmitted from Niagara Falls, 


and the estimates therein set forth, if any, are declared to be, in form. 


and in substance, a sufficient compliance with the provisions of the Act 
entitled An Act to provide for the Transmission of Electrical Power to 
Municipalities, and the said by-laws are hereby confirmed and declared 
to be sufficient. legal, valid and binding for the purposes thereof. 


« The by-laws passed by the said Corporations or any of them for 
the issue of debentures to provide for the construction of a plant to 
distribute the said power within the limits of the said Corporations and 
all debentures to be issued thereunder and all assessments to be made 
and rates to be levied are hereby confirmed and declared to be valid. 


3. The contracts set out as Schedules “A” hereto between the said 
Commission and the Ontario Power Company of Niagara Falls are here- 
by confirmed and declared to be legal and valid. 


4. The form of contract set forth as Schedule “B” hereto between the 
said Commission and the said Corporations is declared to be a sufficient 
compliance with the provisions of the said Act, and the said Corporations. 
or any of them, are authorized and empowered to enter into a contract 
with the said Commission in said form, or with such additions and altera- 
tlons as may be approved of by the Lieutenant-Governor in Council; and 
when executed the said contract shall be legal, valid, and binding on the 
parties thereto for the purposes of the said Act. 


SCHEDULE “A,” 


This Agreement made the nineteenth day of March, 1908, between The Wydro- 
Hlectric Power Commission of Ontario, acting herein on its own behalf 
and with the approval of the Lieutenant-Governor in Council (hereinafter 
called the “Commission’) party of the First Part, and The Ontario Power 
Company of Niagara Falis (hereinafter called the “Company’’), party of 
the Second part. 


BILL 


/ 
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Whereas the Commission invited tenders for electric power to be supplied 
at or near the Niagara Falls, and the Company made the lowest tender for the 
supply of power to the Commission for their purposes under the provisions of 
the Power Commission Act. 

And whereas certain municipalities have applied to the Commission for the 
maximum price of such power at Niagara Falls and for estimates of the cost 
of transmission to the said municipalities; 

And whereas the estimates of the Commission- will be based in pari upon 
this agreement, and the Commission will be required to devote time and skill 
and expend moneys in the preparation of such estimates, and such estimates 
are to be used by said municipalities for the purposes fully set forth in the 
said Act; : 

And whereas the Commission declined other tenders and accepted the 
tender of the Company and entered into the agreement hereto attached, but it 
was provided that certain additions might be made to the said agreement, and 
the parties have agreed to vary the said agreement in the manner hereinafter 
set forth; 

Now therefore this Indenture witnesseth that in consideration of the 
premises and of the mutual covenants and agreements herein contained, 
the parties hereto have mutually agreed and do each agree with the other 
as follows:— : 

i. That, except in so far as the said agreement is modified by this present 
agreement the same shall stand and be of full force, virtue and effect and 
binding between the parties. 

2. The Company hereby agrees:— 

(a) At the expiration of ninety days’ notice in writing by the Commission to 
the Company to deliver eight thousand (8,000) horse power or more of elec- 
tric power to the Commission. : 

(vb) At the expiration of three months’ like notice which may be given 
from time to time during the continuance of this agreement to deliver from 
time to time to the Commission in blocks of not less than one thousand (1,000) 
horse power each, additional electric power until the total amount so de- 
livered shall amount to thirty thousand (30,000) horse power. 
~ (ce) At the expiration of nine months’ like notice, which may be given from 
time to time during the continuance of this agreement, to deliver from time to 
time to the Commission in like blocks, additional electric power until the 
total so delivered shall amount to one hundred thousand (100,000) horse 

ower. ; 
: (d) The Commission shall not be bound to take or pay for any electric 
power until notice shall have been given as above provided. 

(e) The Commission agrees to use all diligence by every lawful means in 
its power to procure such a demand from the municipalities, corporations, 
companies or persons for the power dealt with by this agreement so that at 
as early a date as possible the Commission will be in a position to give the 
notice above referred to the Company for the supply of power in question, 
and if notwithstanding the exercise of all such reasonable diligence the 
Commission is not able within a period of eighteen months from the date cf 


‘this agreement to give such notice, then the Company shall be at liberty 


to determine the agreement and it shall thereupon be no longer binding pon 
the parties hereto. 


(f) The Commission agrees to take power exclusively from the Company up 
to the said 30,000 horse power, and also in addition thereto one-half of tne 
amount of power required by the Commission up to the said 100,000 horse 
power; thereafter the Commission may, at its option, take power from other 
sources. 

3. The Company hereby agrees to deliver, and the Commission agrees to 
purchase and pay for the said several quantities of electric power on the 
terms and conditions of this agreement. 

4, The Commission hereby agrees to pay to the Company for such power 
so delivered under the terms of this agreement at the rate of $9.40 per horse 
power per annum for power at 12,000 volts, and at the rate of $10.40 per 
horse power per annum for power at 60,000 volts, and when the amount re- 
served and held ready for delivery upon the order of the Commission is in 
all, 25,000 horse power or more, payment shall be made at the rate of $9.00 
per horse power or more per annum for power at 12,000 volts, and at the rate 
of $10.00 per horse power per annum for power at 60,000 volts. If power is 
taken ata higher voltage than 60,000 volts the price shall be determined as 
hereinafter provided. The power shall be paid for monthly in gold coin of 
the present standard of weight and fineness in twelve amounts in each year 
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at the office of the Company at Niagara Falls, Ontario, and bills shall be 
rendered by the Company on the first and paid by the Commission on or 
before the fifteenth of each month. 

5. The Commission shall pay for three-fourths of the power ordered by the 
Commission and held in reserve for it as herein provided whether it takes the 
same or not. ; 

6. When the greatest amount of power taken for any twenty consecutive 
minutes during any month shall exceed three-fourths of the amount during 
such twenty consecutive minutes ordered by the Commission and held in 
reserve then the Commission shall pay for this greater amount during that 
entire month. 

7. The point of delivery shall be the property line between the Company’s 
distributing station and the right of way of the Michigan Central Railway at 
Niagara Falls, Ontario, Canada, and at or near this point on the Company’s 
land the Commission shall have the right to erect and maintain during the 
continuance of this agreement its initial line structure or structures. 

8. This agreement shall remain in force for ten years from the date of the 
expiration of the said ninety days’ notice. The Commission may, at its 
option, continue this agreement for one, two or three further consecutive 
terms of ten years each by giving notice iin writing of its intention to continue 
this agreement for the second term of ten years, at least three years before 
the expiration of the first term of ten years, and if pursuant to such notice 
this agreement is continued, by giving notice of its intention to continue this 
agreement for the third period of ten years at least three years before the 
expiration of the second term of ten years, and if pursuant to such last 
mentioned notice this agreement is continued, by giving notice of its -inten- 
tion to continue this agreement for the fourth term of ten years at least three 
years before the expiration of the third term of ten years. This agreement 
shall not in any event extend beyond the ist of April, 1950, the date at 
which the first term of years of an agreement of the Company with the 
Commissioners of the Queen Victoria Niagara Falls Park dated eleventh 
April, 1900, will expire. 


9. The electric power herein contracted for shall be three phase, alternat- 
ing, commercially continuous twenty-four hour power every day of the vear 
except as provided in paragraph 17 hereof. 

10. It is agreed that the maintenance by the Company of approximately 
the agreed voltage at approximately the agreed frequency at the line switch 
or switches of the Company shall constitute the delivery of all power involved 
herein and the fulfilment of all operating obligations hereunder; and that 
when voltage and frequency are so maintained the amount of the power, its 
fluctuations load factor, power factor, distribution as to phases, and all other 
electric characteristics and qualities are under the sole control of the Com- 
mission, its agents, customers, apparatus, appliances and circuit. 

11. The several blocks of power herein provided for shall be the amounts 
which the Company shall from time to time hold in reserve upon the order 
of the Commission and the Commission shall not at any time take more ihan 
the amount so ordered and held in reserve for it. 

12. The Commission shall so take power that the kilo volt amperes so taken 
shall not at any time exceed by more than ten per cent. the kilowatts held in 
reserve for it and this provision shall apply proportionately to each circuit 
and phase. 

13. The Company shall at all times use first-class, modern standard, com- 
mercial, hydro-electric power apparatus and plant and the power shall be 
delivered at approximately 12,000 volts or approximately 60,000 volts unless 
otherwise agreed as hereinafter provided, and at approximately 25 cycles per 
second, the Company shall use first-class, modern, standard regulating appara- 
tus and all due skill and diligence to maintain the power at such voltage and 
frequency. ~The Commission may require part of the said power to be 
delivered at more than 60,000 volts and the Company shall be entitled to 
have the price for such higher voltage increased to such an extent as shall be 
relatively the equivalent, but without increased profit, to the price of power 
delivered at 60,000 volts, and in case the Company and the Commission cannot 
fix the higher voltage and the price to be paid therefor, the voltage may be 
fixed and the price to be paid determineu under The Arbitration Act, Revised 
Statutes of Ontario, 1897, Chapter 62, in a summary manner and without 
appeal. Notwithstanding any award the Commission may decide to take 
power at 12,000 or 60,000 volts, but*in that event the Commission shall pay 
all costs of said arbitration. The Commission shall with the ninety days’ 
notice before mentioned specify in writing to the Company that the power 
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is elivered at not more than two of the said voltages or partly at one 
of Leas and partly at the other voltage, and the Company shall deliver 
power or at the same time a certain part of the power at one voltage, and a 
certain part at the other so specified. The Commiission may from time to time 
vary the quantities to be delivered at the specified voltages and thereupon the 
Company shall deliver the said power as varied, but the pice 10F the pow er 
specified at the higher voltage shall not be reduced if the power is taken at 
the lower voltage. If part of the power is specified at a voltage higher than 
60,000 volts the Commission shall give one year’s notice instead of ninety 
days’ notice for that part of such power. 

14. The Commission and its customers shall select and use transformers and 
all apparatus most suitable to receive the electric power produced by the 
apparatus of the Company and the Commission’s transmitting, transforming, 
translating and all other apparatus and devices upon its circults when recelv- 
ing power from the Company shall be of modern, standard design and con- 
struction and shall be operated and maintained with special reference to secur- 
ing the highest efficiency and most perfect operation not only of its own but 
also of the apparatus of the Company wnen receiving power from the Com- 
pany; and the Commission shall instal upon and equip all circuits with such 
approved protective devices as are in commercial use and operate its circuits 
in such a manner as will to the then greatest extent protect the apparatus 
and circuits of the Company from damage and interruption by lightning, 
short-circuiting or otherwise so as to save harmless the Company from any 
damage that may arise in the use of the said power supplied by the Com- 
pany to the said Commission. 

After the happening of any of the events provided for in paragraphs 17 
and 22, power shall be delivered first to the Commission before re-establish- 
ing power to any other customer or customers of the Power Company, pro- 
vided that the Commission’s lines are ready to receive such power. 

15. The power herein provided for shall be measured by curve-drawing 
meters. These meters shall be subject to test as to accuracy by either party 
hereto. ‘ 

16. The engineers of the Commission, or one or more of them, or any other 
person or persons appointed for this purpose by the Commission, shall have 
the right from time to time during the continuance of this agreement to 
inspect the apparatus, plant and property of the Company and take records at 
all reasonable hours on giving to the Company six hours’ notice of the inten- 
tion to make such inspection. The Company shall have a like right on 
giving a like notice to inspect the apparatus, plant and property of the Com- 
mission and of the municipalities, companies and persons who are using 
power supplied by it through or to the Commission. 

17. In case the Company shall at any time or times be prevented from 
delivering said power, or any part thereof, or in case the Commission shall 
at any time be prevented from taking said power, or any part thereof, by 
strike, lock-out, riot, fire, invasion, explosion, act of God or the King’s ene- 
mies, or any other cause reasonably beyond their control, then the Company 
Shall not be bound to deliver such power during such time and the Com- 
mission shall not be bound to pay for such power during such time but as 
soon as the cause of such interruption is removed the Company shall with- 
out any delay deliver the said power as aforesaid and the Commission 
shall take the same and each of the parties hereto shall be prompt and dili- 
gent in removing and overcoming such cause or causes of interruption. 


18. If and so often as any interruption shall occur in the service of the 
Company due to any cause or causes otner than those provided for by the 
next. preceding paragraph hereof, the Company shall pay to the Commission 
as liquidated and ascertained damages, and not by way of penalty, as fol- 
lows:—For any interruption less than one hour double the amount payable 
for power which should have been delivered during the time of such inter- 
ruption, and for any interruption of one .our or more, the amount payable 
for the power which should have been delivered during the time of such 
interruption and twelve times the last mentioned amount in addition thereto 
and all moneys payable under this paragraph when the amount thereof is 
settled between the parties may be deducted from any moneys payable by 
See aes Company under this agreement, but such right of de 

not in any case | y 
bildcoase baste awk cae delay the monthly payments for power con- 

19. It is recognized by both the parties hereto that t ; ot 
production, transmission and application of electric oes i Resi . 
constant advance and that it is impossible by contract to cover all the 
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requirements and conditions which time may develop; the Company and the 
Commission with the approval of the Lieutenant-Governor in Council while 
adhering to the provisions of this agreement will at any time upon the 
request of the other take up and in good faith fairly consider with the aid 
of the respective engineers any features or changes of the system as a whole 
or any modifications of any of the provisions hereof provided it shall appear 
to the party to whom such request is made that compliance therewith shall 
tend to make this agreement more effective and to make the venture of each 
party more successful and certain; provided, however, that any such action or 
the failure on the part of either party to require of the other exact con- 
formity to the provisions of this agreement, or any liberty or greater latitude 
beyond the provisions of this agreement allowed by either party to the other 
in the course of the co-operation implied by the spirit of this agreement shall 
in no manner operate as or constitute a precedent or amend or change the 
obligation of the parties thereto. 

20. This agreement is entered into subject to the provisions of The Power 
Commission Act and neither the making of this agreement nor anything 
herein contained shall in any way limit or prejudice any rights and powers 
which the Commission may now have to expropriate the plant and apparatus 
of the said Company or any plant thereof or the power generated by the said 
Power Company or any other power company, but nothing in this agreement 
shall be taken to give or enlarge any such power. 

21. It is agreed that in case any dispute shall arise relating to the question 
of the performance and@ fulfilment of any of the terms, provisoes or condi- 
tions of this agreemént, or as to the method or accuracy of the 
measurement. of the power, or as to any question which may arise under this 
agreement, or as to the rights of any of the parties after the termination of 
this agreement, under paragraph 22, the same shall be determined by two in- 
dependent persons, one to be chosen by each of the parties to such dispute, 
and such persons before proceeding with the reference shall appoint a third 
arbitrator to act with them, and the decision of the said three arbitrators, 
or a majority of them, shall be conclusive on both parties except as herein- 
after providéd, and in case either of the said parties shall neglect or fail to 
appoint an arbitrator within thirty days after the request in writing by the 
other party then the arbitrator appointed by the other party may proceed 
alone and his award shall be conclusive on both parties except as herein- 
after provided. The award shall be made within four months after the 
appointment of the first of such arbitrators, and in the event of the two 
arbitrators appointed as aforesaid being unable or unwilling to agree upon a 
third arbitrator for two weeks after their appointment or the appointment of 
the one of them who was last appointed, then said third arbitrator shall be 
chosen and appointed by the Chief Justice for the time being of the King’s 
Bench, Division of the High Court of Justice for the Province of Ontario, or 
in the event of the said Chief Justice being ill, absent from the Province or 
otherwise unable or refusing to act, then such third arbitrator shall be 
appointed by any Judge of the High Court of Justice, or any Judge other than 
a local Judge. It is agreed that there may be an appeal by either party from 
any decision or award of such arbitrators to the High Court of Justice for 
Ontario in accordance with the provisions of The Arbitration Act in that 
behalf. 

22. In case the plant, apparatus, buildings or premises of the Company, or 
any part thereof, shall at any time during the continuance of this agreement 
be damaged or destroyed so as to prevent the Company from supplying the 
said power of the quantity and quality hereinbefore provided for to the Com- 
mission the Company shall use its best endeavor to procure the said supply 
of power for the Commission otherwise or elsewhere and if the Company 
fails or neglects to procure such power for the Commission then the Com- 
mission may, with the approval of the Lieutenant-Governor in Council, pro- 
cure such power at reasonable rates and charge the same to the Company; and 
if the said power cannot be procured either by the Company or the Com- 
mission then the Commission may, with the approval of the Lieutenant- 
Governor in Council, terminate this agreement. 

23. If at any time that the quantity of power which is being taken under 
this agreement by the Commission shall amount to sixty per cent. or more 
of the total power which the Company is developing and a complaint is 
then made in writing by the Commission to the Company that the Company 
‘has so continuously neglected or failed to perform the terms of this agree- 
ment that the apparatus of the Commission or its customers cannot by 
reason of such neglect or failure of the Company be operated to full 
efficiency and the Company shall not within a reasonable time remedy suci; 
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neglect or failure, then the matter of complaint may be referred to the 
Lieutenant-Governor in Council, and if he determine that there is a just 
ground of complaint he may direct that the Company shall remedy such 
neglect or failure within a time to be fixed by him, and if such neglect or 
failure be not remedied as directed by him the Lieutenant-Governor in 
Council may order that upon such terms as he deem reasonable including the 
rights of other parties interested, the whole of the plant, apparatus anJ prc- 
perty of the Company shall be transferred to the Commission, wh2reupon, 
on payment and satisfaction of the said terms the amount of which pay- 
ment and satisfaction is to be settled by the arbitrators appointed as herein- 
before stated, the Commission may, with the approval of the Lieutenant- 
Governor in Council take over the plant, apparatus and property and the 
same shall be transferred to the Commission. 


24. The Company agrees with the Commission that the Company will not, 
during the continuance of this agreement, exercise the right to cancel the 
agreement dated 11th April, 1900, between the Company and the Commis- 
sioners of the Queen Victoria Niagara Falls Park. 


25. In case any municipal corporation which shall contract with the Com- 
mission for a Supply of power or any person, firm or Corporation which shall 
contract with any such municipal Corporation, or with the Commission for a 
supply of power furnished to the Commission by the Company, shall suffer 
damages by the act or neglect of the Company, and such municipal Corpora- 
tion, person, firm, or corporation would, if the Company had made this con- 
tract directly with them, have had a right to recover such damages or com- 
mence any proceedings or any other remedy the Commission shall be 
entitled to commence any such proceedings or bring such action for or on 
behalf of such municipal Corporation, person, firm or corporation, and not- 
withstanding any acts, decision or rule of law to the contrary the Commission 
shall be entitled to all the rights and remedies of such municipal Corporation, 
person, firm or corporation including the right to recover such damages, but 
no action shall be brought by the Commission until such municipal Cor- 
poration, person, firm or corporation shall have agreed with. the Commis- 
sion to pay any costs that may be adjudged to be paid if such proceeding or 
action is unsuccessful. The rights and remedies of any such municipal Cor- 
poration, person, firm or Corporation shall not be hereby prejudiced. 

26. Subject to the provisions of paragraphs 22 and 28 of this agreement, 
notwithstanding there may be differences between the parties hereto as to 
the supply of sufficiency of the said power or the payment therefor or any 
other questions whatever which may arise under this agreement, the Com- 
pany shall continue to deliver the power and the Commission to pay therefor 
and both parties shall continue to carry out the contract notwithstanding such 
differences; and when the matters which may be_so in issue shall be finally 
determined by the reference to arbitration in the manner provided by 
paragraph 21 hereof, the parties shall deal with such matters according to 
the terms of the award which may be madc upon such reference. It being the 
distinct agreement between the parties that there shall not be during the 
period of this agreement any stoppage or cessation in the supply of the said 
power or on the payments therefor but that the same shall be continued as if 
there was no such difference. 

27. The Company shall not directly or indirectly deliver power in Ontario 
to any person or Corporation that it is intended shall be supplied by the Com- 
mission under this agreement. In case any difference arises as to the said 
supply the same shall be settled with the said arbitrators. This paragraph 
shall not be held to cover or interfere with the supply of power agreed to be 
delivered by the said Company to any persons or Corporations other than the 


Commission at the date on which the first block of power is ordered by the - 


Commission from the Company under this agreement, but the said supply of 
power shall continue unaffected by this agreement. The Commission agrees 
it will not supply power at less than 60,000 volts at a price less than the price 
herein provided for power at 60,000 volts with the cost of transforming added 
thereto any person or Corporation in the territory supplied from the trans- 
mission lines of the Company at the rate at which the first block of power is 
ordered by the Commission from the Company under this agreement. In case 
any difference arises as to the extent of such territory the same shall be 
settled by said arbitrators. ' 

28. This agreement shall extend to, be binding upon and enure to the benefit 
of the successors and assigns of the parties hereto. 

29. Notwithstanding anything hereinbefore contained this agreement ial] 
not come into operation as against the Commission or be binding upon the 


; 
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Commission until, in addition to any other Orders in Council, pursuant to said 
Act, an Order in Council has been passed and approved by the Lieutenant- 
Governor in Council expressly declaring that this agreement shall, from the 
date of such Order in Council, be binding upon the Commission, but this 
shall in no way interfere with the agreement contained in paragraph 2 (e) 
and the Commission undertakes to do all things lawful in its power that 


- may be needed to bring this agreement into operation at as early a date as 


possible and to procure the assent and declaration of the said Lieutenant- 
Governor in Council above referred to and the said Company agrees to co- 
operate with the Commission by all lawful means in its power to carry out 
the object of this agreement. 

In witness whereof the said Commission has affixed its corporate seal and 
has signed, sealed and executed the present agreement; and the Company 
by and through its President and Secretary duly authorized for all purposes 
hereof has hereunto affixed its corporate seal under the hands of its Presi- 
dent and Secretary. 


A. BECK, 
JOHN S. HENDRIE. 
W. K. McNAvGHT. 


(Seal.) 
THE ONTARIO POWER COMPANY OF NIAGARA FALLS. 
J. J. ALBRIGHT, 
President. 
(Seal.) 
ROBERT C. BOARD, 
Secretary. 


This Agreement made this 12th day of August, 1907, between The Hydro- 
Electric Power Commission of Ontario, acting herein on its own 
‘behalf, and with the approval of the Lieutenant-Governor in Council 
(hereinafter called the ‘“‘Commission’”), party of the First Part, and 
The Ontario Power Company of Niagara Falls, incorporated by the 
Parliament of the Dominion of Canada, under and by virtue of Act, 
1887, 50-51 Victoria, Chapter 120; Act, 1891, 54-55 Victoria, Chapter 126; 
Act, -1898, 56 Victoria, Chapter 89; Act, 1899, 62-63 Victoria, 
Chapter 105; Act, 1900, 63-64 Victoria, Chapter 115, and Act, 1902, 2 
Edward VII, Chapter 86 (hereinafter called the “Company’’), party of 
the Second Part. 


! 

Whereas, the Commission is duly incorporated under the provisions of 
an Act passed by the Legislature of the Province of Ontario, in the sixth 
year of His Majesty King Edward VII., and Chaptered 15, and under the 


_ provisions of said Act is authorized to contract with any Company gener- 


ating electrical power or energy for a supply of electrical power or energy 
to the Commission: 

And whereas, the Company, under the provisions of the Statutes of 
Canada, above recited, and under the provisions of certain agreements 
dated April 11, 1900, August 15, 1901, June 28, 1902, and February 28, 1903, 
between the Company and the Commissioners of the Queen Victoria 
Niagara Falls Park, to which agreements reference is specifically made, 
has constructed a series of works in the vicinity of Niagara Falls, Ontario, 
in which the Company is now generating electrical power, and is pre- 
pared to sell and deliver the same in the quantities hereafter mentioned; 

And whereas, the Commission invited tenders for electric power to be 
supplied at or near the Niagara Falls, and the Company made the lowest 
tender for the supply of power to the Commission for their purposes under 
the provisions of the said Act; 

And whereas, certain municipalities have applied to the Commission for 
the maximum price of such power at Niagara Falls, and for estimates of 
the cost of transmission to the said municipalities; 

And whereas, the estimates of the Commission will be based in part 
upon this agreement, and the Commission will be required to devote time 
and skill and expend moneys in the preparation of such estimates, and 
such estimates are to be used by said municipalities for the purposes fully 
set forth in said Act; 
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And whereas, the Commission has declined other tenders and has decided 
to accept the tender of the said Company under the terms of this agree- 
ment; 

Now therefore in consideration of the premises and of the mutual coven- 
ants and agreements herein contained and of other valuable considerations 
the parties hereto have mutually agreed, and do each agree with the other 
as follows:— 

1. The Company hereby agrees:— : ay ar 

(a) At the expiration of ninety days’ notice in writing by the Commission 
to the Company to deliver eight thousand (8,000) horse power or more 
to the Commission and the Commission hereby agrees to purchase and pay 
for the same. ; : 

(b) At the expiration of three months’ like notice to deliver from time 
to time to the Commission in blocks of not less than one thousand (1,000) 
horse power each, additional power until the total so delivered shall 
amount to thirty thousand (30,000) horse power, and the Commission hereby 
agrees to purchase and pay for the same. é 

(c) At the expiration of nine months’ like notice to deliver from time 
to time in like blocks additional power until the total so delivered shall 
amount to one hundred thousand (100,000) horse power, and the Commis- 
sion agrees to purchase anid pay for the same. 

2. The Commission agrees to take power exchusively from the Company 
up to the said 30,000 horse power, and also in addition thereto one-half of 
the amount of power required by the Commission up to the said 100,000 
horse power; thereafter the Commission may, at its option, take power from 
other sources. 

3. The Company hereby agrees to deliver and the Commission to pur- 
chase and pay for the said several quantities of horse power on the terms 
and-conditions of this agreement as hereinafter provided. 

4. This agreement shall remain in force for ten years from the date of 
the expiration of the said ninety days’ notice. The Commission may at its 
option continue this agreement for one, two or three further consecutive 
terms of ten years each by giving notice in writing of their intention to 
continue this agreement for the second term of ten years, at least three 
years before the expiration of the first term of ten years, and if the term 
be thus extended on giving notice of their intention to continue this agree- 
ment for third term of ten years by giving a like notice at least three 
years before the expiration of the second term of ten years, and if the term 
be then extended on giving notice of their intention to continue this agree- 
ment for the fourth term of ten years by giving a like notice at least three 
years before the expiration of the third term of ten years. This agree- 
ment shall not in any event extend beyond ist April, 1950, the date at 
which the first term of years of the above recited agreement of the Com- 
pany with the Commissioners of the Queen Victoria Niagara Falls Park, 
dated the 11th April, 1900, will expire. 

5. This agreement is entered into subject to the provisions of The Power 
Commission Act, and neither the making of this agreement nor anything 
herein contained shall in any way limit or prejudice any right and power 
which the Commission may now have to expropriate the plant and appara- 
tus of the said Company or any part thereof or the power generated by the 
said Power Company or any other Power Company, but nothing in this 
agreement shall be taken to give or enlarge any such power. 

6. The electrical power herein contracted for shall be three-phase, alter- 
nating, commercially continuous twenty-four hour power every day of the 
year, except as provided in paragraph hereof. 

7. It is hereby agreed by and between the parties hereto that the main- 
tenance by the Power Company of approximately the agreed frequency at 
the line switch or switches of the Company shall constitute the delivery of 
all power involved herein and the fulfilment of all operating obligations 
hereunder, and that when voltage and frequency are so maintained the 
amount of the power, its fluctuations, load factor, power factor, disiribu- 
tion as to phases and all other electrical characteristics and qualities are 
under the sole control of the Commission, its agents, customers’ appara- 
tus, appliances and circuits. 

8. The Company shall at all times use first-class modern, standard, com- 
mercial hydro-electric power apparatus and plant and the power shall be 
delivered at approximately 60,000 volts and at approximately twenty-five 
cycles per second, and the Company shall use first-class modern, standard, 


regulating apparatus and all due skill and diligence to maintain the power 
at such voltage and frequency. 
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9. The several blocks of power herein provided for shall b2 the amounts 
which the Company shall from time to time hold in reserve ready for the 
Commission, and the Commission shall not at any time take more than the 
amount so held in reserve for it. 

The Commission shall so take power that the kilo-volt amperes so taken 
shall not at any time exceed by more than 5 per cent. the kilowatts held 
in reserve for it, and this provision shall apply proportionately to each 
circuit and phase. 

10. The power herein provided for shall be measured by curve-drawing 
meters. These meters shall be subject to test as to accuracy by either 
party hereto. 

The Commission shall pay for three-fourths of the power hz-td in reserve 
for it, as herein provided, whether it takes the same or not. 

When the greatest amount of power taken for any twenty (20) consecu- 
tive minutes during any month shall exceed three-fourths of the amount 
at that time held in reserve for the Commission, then ii shall pay for this 
greater amount during that entire month. 

11. The point of delivery shall be the property-line between the Com- 
pany’s Distributing Station and the right of way of the Michigan Central 
R.R. at Niagara Falls, Ontario, Canada, and at this point the Commission 
shall have the right to erect and maintain its initial line structure or 
structures. 

12. In case the Company shall be prevented from delivering said power, 
or in case the Commission shall be prevented from taking said power, by 
strike, lock-out, riot, fire, invasion, explosion, act of God, or the King’s 
enemies, or any other cause reasonably beyond their control, then the 
Company shall not be obligated to deliver such power during such period; 
and the Commission shall not be obligated to pay for such power during such 
period; but nothing herein contained shall be construed as permitting 
the Company to refuse to deliver power, or the Commission to refuse to 
take the same as soon as the cause of interruption is removed, and each of 
the parties hereto shall be prompt and diligent in removing and overcom- 
ing such cause or causes. 

13. If interruptions occur in the service of the Gomuany due to causes 
other than above, deductions shall be made as follows:—For interruptions 
less than one hour, double the amount payable for power for the time of 
such default, and for interruptions of one hour or more, the amount other- 
wise payable for the day. 

14. The Commission and its customers shall select and use transformers 
and all apparatus most suitable to receive the electric power produced by 
the apparatus of the Company, and the Commission’s transmitting, trans- 
forming, translating and all other apparatus and devices upon its circuits 
shall be of standard design and construction and shall be operated and main- 
tained with special reference to securing the highest efficiency and most per- 
feet operation, not only of its own, but also of the apparatus of the Company 
when receiving power from the Company; and the Commission shall instal 
upon and equip its circuits with such approved protective devices as are in 
commercial use and operate its circuits in such a manner as will to the then 
greatest extent protect the apparatus and circuits of the Company from 
damage and interruption by lightning, short circuiting or otherwise, so as 
to save harmless the Company from any damage that may arise in the use 
of the said power supplied by the Company to the said Commission. 

After the happening of any of the events provided for in paragraphs 12 
and 13 power shall be delivered first to the Commission before re-establish- 
ing power to any other customer or customers of the Power Company, pro- 
vided that the Commission’s lines are ready to receive such power. 

15. It is recognized by both the parties hereto that the state of the art or 
production and transmission and application of electrical energy is: subject 
to constant advance, and that it is impossible by contract to cover all re- 
quirements and conditions which time may develop, and the Company and 
the Commission with the approval of the Lieutenant-Governor-in-Council 
while adhering to the provisions of this agreement, will at any time upon 
the request of the other, take up and in good faith fairly consider, with the 
aid of their respective engineers, any features or changes of the system as 
a whole of the modifications of any of the provisions hereof, provided it shall 
appear to the party to whom such request is made that compliance there- 
with shall tend to make this agreement more effective and to make the 
venture of each party more successful and certain; provided, however, that 
any such action, or the failure on the part of either party to require of the 
other exact conformity to the provisions hereof, or any liberty or greater 
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latitude beyond the provisions of this agreement permitted by either party 
to the other, in the course of the co-operation implied by the spirit of this 
agreement, shall in no manner act as or constitute a precedent or amend or 
change the obligations of the parties hereto. 

16. The Commission hereby agrees to pay to the Company for such power 
delivered under the terms of this agreement, the sum of ten dollars and 
forty cents ($10.40) per horse power per annum when the amount reserved 
and held ready upon the order of the Commission, for delivery under the 
terms hereof, is less than twenty-five thousand (25,000) horse power, and 
when the amount reserved and held ready for delivery upon like order 
exceeds twenty-five thousand (25,000) horse power, the Commission agrees 
to pay the sum of ten dollars ($10.00) per horse power per annum. The 
power shall be paid for monthly in gold coin of the present standard of 
weight and fineness, in twelve amounts, in each year at the office of the 
Company in Niagara Falls, Ontario, and bills shall be rendered for such pay- 
ments on the first, and be paid on or before the fifteenth of each month. 

17. At any time that the quantity of power which is being taken under 
this agreement by the Commission shall amount to sixty per cent. or more, 
of the total power which the Company is developing and a complaint is then 
made in writing by the Commission to the Company that the Company has 


so continuously neglected or failed to perform the terms of this agreement ~ 


that the apparatus of the Commission or its customers cannot by reason of 
such neglect or failure of the Company be operated to full efficiency and the 
Company shall not within a reasonable time remedy such neglect or failure 
then the matter of complaint may be referred to the arbitrators appointed 


as hereinafter stated, and if the said arbitrators shall determine that there 


is a just ground of complaint they may by their award direct that the Com- 
pany shall remedy such neglect or failure within a time to be fixed by the 
award, and if such neglect or failure be not remedied as directed by the said 
award the arbitrators may order that upon such terms as they deem reason- 
able including the rights of the other parties interested the whole of the 
plant apparatus and property of the Company shall be transferred to the 
Commission, whereupon on payment ana satisfaction of the said terms the 
Commission may, with the approval of the Lieutenant-Governor-in-Council, 
take over said plant, apparatus and property, and the same shall be trans- 
ferred to the Commission. 

18. It is hereby declared and agreed that in case the plant, apparatus, 
buildings or premises of the Company or any part thereof shall at any time 
during the continuance of this agreement be damaged or destroyed so as to 
prevent the Company from supplying the said power of the quantity and 
quality hereinbefore provided for to the Commission and the Company is 
unable to supply the said power within a reasonable time to be fixed if 
necessary by the said arbitrators, the Commission may, with the approval 
of the Lieutenant-Governor in Council, terminate this agreement, and any 
questions as to terms of conditions connected with such determination of 
the agreement shall be settled by the said arbitrators. 

19. It is further agreed by and between the parties hereto that, in case 
any dispute shall arise relating to the question of the performance or ful- 
filment of any of the terms provisoes or conditions of this agreement, or as 
to the method or accuracy of the measurement of the power or as to any 
other question which may arise under this agreement, the same shall be 
finally determined by two independent persons, one to be chosen by each of 
the parties to such dispute, and such arbitrators shall, before proceeding 
with the reference, appoint a third arbitrator to act with them, and the 
decision of the said three arbitrators or a majority of them shall be con- 
clusive on both parties, and in case either of the said parties shall neglect 
or fail to appoint an arbitrator within thirty days after the request in writ- 
ing by the other party, then the arbitrator appointed by the other party may 
proceed alone, and his award shall be conclusive on all parties. The award 
shall be made within four months after the appointment of the first of such 
arbitrators and, in the event of the two arbitrators appointed, as aforesaid, 
being unable or unwilling to agree upon a third arbitrator for two weeks 
after their appointment or the appointment of the one of them who was 
last appointed then such third arbitrator shall be chosen and appointed by 
the Chief Justice for the time being of the King’s Bench Division of the High 
Court of Justice for the Province of Ontario or in the event of the Chief 
Justice being sick, absent from the Province, or otherwise unable or refusing 
to act, then such third arbitrator shall be appointed by any Judge of the 
High Court of Justice other than a loeal J udge. It is agreed that there may 
be an appeal by either party from any decision or award of such arbitrators 
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to the High.Court of Justice for Ontario in accordance with the provisions 
of the Arbitration Act in that behalf. 

20. Notwithstanding that there may be differences between the parties 
which may embrace the question of the supply or insufficiency of the power 
or the payment therefor or any other questions whatever that may arise 
under this agreement the Company shall continue to deliver the power and 
the Commission to pay therefor and both parties shall continue to carry out 
the contract notwithstanding such differences, and when the matters which 
may be in issue shall be finally determined by the reference as above pro- 
vided, the parties shall deal with such matters according to the terms of 
the award that may be made on such reference. It being the distinct agree- 
ment between the parties that there shall not be during the period of the 
agreement any stoppage or cessation in the carrying on of the work, but 
that the same shall be continuous and any matters in difference shall not 
form a reason for interfering with the same but shall be accommodated in 
the manner herein provided. 

21. The Company will not, directly or indirectly, deliver power in Ontario 
to any person or corporation that it is intended shall be supplied by the 
Commission under this agreement. 

In case any difference arises as to such supply the same shall be settled 
by the said arbitrators. 

This clause shall not, however, be held to cover or interfere with the 
supply of power agreed to be delivered by the said Company to any persons 
or corporations other than the Commission at the date on which the first 
block of power is ordered by the Commission from the Company under this 
agreement, but the said supply shall continue unaffected by this agreement. 

22. The Company agrees that it will not exercise the right to cancel con- 
tained in the said agreement dated 11th April, 1900. 

23. This agreement shall extend to and be binding upon and enure to the 
benefit of the successors and assigns of the parties hereto. 

24. This agreement shall have no force or effect until approved by the 
Lieutenant-Governor in Council. 

In witness whereof the said Commission has affixed its corporate seal and 
has signed, sealed and executed the present agreement; and the Company 
acting by and through its President and Secretary duly authorized for all 
purposes hereof has hereunto affixed its corporate seal under the hands of 
the President and Secretary. 

A. BECK, 


JOHN S. HENDRIE. 
W. K. McNAvuecHt. 


(Seal.) 
Tue ONTARIO PowER COMPANY OF NIAGARA FALLS. 
J. J. ALBRIGHT, 
President. 
ROBERT C. BOARD, 
Secretary. 
(Seal.) 
SCHEDULE “B.” 
‘This Indenture made the day of 1908. Between 


The Hydro-Electric Power Commission of Ontario, acting herein on its 
own behalf and with the approval of the Lieutenant-Governor-in-Council 
(hereinafter called the “ Commission”), party of the First Part, and 
The Municipal Corporations of (hereinafter called the “ Corporations ’’), 
party of the Second Part. 

Whereas pursuant to An Act to provide for Transmission of Electric Power 
to Municipalities, the Corporations applied to the Commission to transmit 
and supply such power from Niagara Falls, and the Commission entered into 
contracts with the Ontario Power Company of Niagara Falls, hereto attached, 
for such power at the prices set forth in the schedule hereto attached, and 
the Commission furnished the Corporations with estimates, as shown in said 
schedule, of the total cost of such power, ready for distribution within said 
Corporations, and the electors of the Corporations assented to By-laws 
authorizing the Corporations to enter into a contract with the Commission 
for such power, and the Commission have estimated the line loss and the 
cost to construct, operate, maintain, repair, renew and insure a line to 
transmit horse power of such power to the Corporations, and have 
apportioned the part of such cost to be paid by each Corporation as shown 
in said schedule; 


1911 THE HYDRO-ELECTRIC POWER COMMISSION. 


33 


FIRST ANNUAL REPORT OF | No. 48 


Now therefore this Indenture witnesseth that in consideration of the 
premises and of the agreements of the Corporations herein set forth, subject 
to the provisions of said Act and of the said contracts, the Commission agrees 
with the Corporations respectively :— 

1.—(a@) To construct a line to transmit the quantities of electric power, 
shown in column 2 of the said schedule, from Niagara Falls to the Corpora- 
tions, shown in column 1, respectively: — : 

(b) On the day of 19 to supply said power in quanti- 
ties set forth in column 2 of said schedule, or as a minimum per cent., 
less, to the said Corporations within the limits thereof, ready for distribu- 
tion at approximately the number of volts set forth in column 4 of said 
schedule, and approximately 25 cycles per second frequency. 

(c) At the expiration of three months’ written notice, which may be given 
from time to time during the continuance of this agreement, to supply from 
time to time to the Corporations in blocks of not less than horse 
power each, additional power until the total amount so supplied shall 
amount to 30,000 ‘horse power. 

(d) At the expiration of nine months’ like notice which may be given 
from time to time during the continuance of this agreement, to supply 
from time to time to said Corporations in blocks of not less than horse 
power each, additional power until the total amount so supplied shall 
amount to 100,000 horse power. 

(e) To use at all times first-class, modern, standard, commercial appara- 
tus and plant and to exercise all due skill and diligence so as to secure the 
most perfect operation of the said plant and apparatus of the said Cor- 
porations. 

2. In consideration of the premises and of the agreements herein set forth 
each of said Corporations agrees with the said Commission :— 

(a) To pay the Commission for the quantities of power shown in column 
2 of said schedule, or __ per cent. less as a minimum, to be supplied at 
said date, and for such additional power supplied or held in reserve upon 
Such notices, the price set forth in column 3 of said schedule in twelve 
monthly payments, in gold coin of the present standard of weight and fine- 
ness, and bills shall be rendered by the Commission on or before the first 
and paid by the Corporations on or before the fifteenth of each month. If 
any bill remains unpaid for days, the Commission may, in addi- 
tion to all other remedies and without notice, discontinue the supply of 
such power until said bill is paid. 

(0) To pay annually interest at four per cent. per annum upon a pro- 
portionate part of the moneys expended by the Commission on capital 
account for the construction of the said line, 

(c) To pay an annual sum to form in thirty years a sinking fund for the 
retirement of the securities to be issued by the Province of Ontario, for the 
payment of a proportionate part of the cost of the construction of said line. 

(d) To pay a proportionate part of the line loss and the cost to operate, 
maintain, repair, renew and insure the said line. 

(e) To keep, observe and perform the covenants, provisos and conditions 
set forth in said contracts, intended by the Commission and the said Com- 
pany to be kept, and observed and performed by the said Corporations. 

(f) To pay for three-fourths of the powér supplied and held in reserve at 
said date and upon said notices, whether the said power is taken or not, 
and when the greatest amount of power taken for twenty consecutive minutes 
in any month shall exceed three-fourths of the amount during such twenty 
consecutive minutes, so Supplied and held in reserve, to pay for this greater 
amount during that entire month. When the power factor of the greatest 
amount of power taken for said twenty minutes falls below 90 per cent., 
the Corporation shall pay for 90 per cent. of said power divided by the 
power factor, 


(9) To take no more power than the amount to be supplied and held in 
reserve at said date and upon said notices. 

(h) To use at all times first-class, modern, standard, commercial appara- 
tus and plant to be approved by the Commission. 

(7) To exercise all due skill and diligence so as to secure the most perfect 
operation of the plant and apparatus of the said Commission and said Com- 
pany. 


(j) To take such power exclusively from the Commission during the con- 
tinuance of this agreement. 

3. Unless determined as provided in said contracts t 
remain in force for forty years from the said 

4. Said power shall be three 


his agreement shall 
day 3135-4 
phase, alternating, commercially continuous 
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twenty-four hour power every day of the year except as provided in para- 
graph 6 hereof, and shall be measured by curve-drawing meters, subject to 
test as to accuracy by either party hereto. 

5. The engineers of the Commission, or one or more of them, or any other 
person or persons appointed for this purpose by the Commission, shall have 
the right from time to time during the continuance of this agreement to in- 
spect the apparatus, plant and property of the said Corporations and take 
records at all reasonable times on giving to the Corporations six hours’ 
notice of the intention to make such inspection. The said Corporations 
shall have a like right, on giving a like notice to inspect the apparatus, plant 
and property of the Commission. 

6. In case the Commission or the Company shall at any time or times be 
prevented from delivering said power, or any part thereof, or in case the 
Corporation shall at any time be prevented from taking said power, or any 
part thereof, by strike, lock-out, riot, fire, invasion, explosion, act of God or 
the King’s enemies, or’any other cause reasonably beyond their control, then 
the Commission shall not be bound to deliver such power during such time 
and the Corporations shall not be bound to pay the price of said power at 
Niagara Falls during such time, but the Corporations shall continue to make 
all other payments, but as soon as the cause of such interruption is removed 
the Commission shall without any delay supply said power as aforesaid and 
the Corporations shall take the same and each of the parties hereto shall be 
prompt and diligent in removing and overcoming such cause or causes of 
interruption. 

7. If and so often as any interruption shall occur in the service of the 
Company due to any cause or causes, other than those provided for by the 
next preceding paragraph hereof, the Commission shall recover and pay to 
the said Corporations as liquidated and ascertained damages, and not by way 
of penalty, as follows:—For any interruption less than one hour double the 
amount payable for power which should have been delivered during the time 
of such interruption, and for any interruption of one hour or more, the 
amount payable for the power which should have been delivered during the 
time of such interruption and twelve times the last mentioned amount in 
addition thereto and all moneys payable under this paragraph when the 
amount thereof is settled between the Commission and the Company may be 
deducted from any moneys payable by the said Corporations to the Commis- 
sion, but such right of deduction shall not in any case delay the said monthly 


payments. 
8. The maintenance by the Commission of approximately the agreed voltage 
at approximately the agreed frequency at shall constitute 


the supply of all power involved herein and the fulfilment of all operating 
obligations hereunder; and that when voltage and frequency are So main- 
tained, the amount of the power, its fluctuations, load factor, power factor, 
distribution as to phases, and all other electric characteristics and qualities 
are under the sole control of the Corporations, their agents, customers, ap- 
paratus, appliances and circuits. 

9. In case any of said Corporations, or any person, firm or Corporation 
which shall contract with any of said Corporations for supply of power fur- 
nished to the Commission by the Company shall suffer damages by the act 
or neglect of the said Company, and such municipal Corporation, person, 
firm or Corporation would, if the Company had made this contract directly 
with them, have had a right to recover such damages or commence any pro- 
ceedings or any other remedy the Commission shall be entitled to com- 
mence any such proceeding or bring such action for or on behalf of such 
municipal Corporation, person, firm or Corporation, and notwithstanding any 
acts, decision or rule of law to the contrary, the Commission shall be en- 
titled to all the rights and remedies of such municipal Corporation including 
the right to recover such damages, but no action shall be brought by the 
Commission until such municipal Corporation, person, firm or Corporation 
shall have agreed with the Commission to pay any costs that may be ad- 
judged to be paid if such proceeding or action is unsuccessful. The rights 
and remedies of any such municipal Corporation, person, firm or Corpora- 
tion shall not be hereby prejudiced. 

10. The Commission shall annually adjust and apportion the amounts pay- 
able by municipal Corporations for such power and such interest, sinking 
fund, line loss, and cost of operating, maintaining, repairing, renewing and 
insuring the line and works. 
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11. This agreement shall extend to, be bindizg upon and enure to the 
benefit of the successors and assigns of tne parties hereto. ; 

12. Notwithstanding anything hereinbefore contained this agreement shall 
not come into operation as against the Commission or be binding upon the 
Commission until, in addition to any other Orders in Council, pursuant to said 
Act, an Order in Council has been passed and approved by the Lieutenant- 
Governor in Council expressly declaring taat this agreement shall from the 
date of such Order in Council be binding upon the Commission. 

In witness whereof. = 
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REPORT OF P. W. SOTHMAN, CHIEF ENGINEER. 


NIAGARA DISTRICT TRANSMISSION. 
SURVEYS, 1907. 


The surveys for the route of the transmission lines to the municipalities to 
be fed from Niagara Falls were started in 1907. 


AUTHORITY. 


These surveys were undertaken in accordance with instructions contained in 
the minutes of the Hydro-Electric Power Commission meeting of June 13th, 1907, 
the extract pertaining to this matter reading as follows: “The Chief Engineer 
submitted a statement showing the number of additional men required to carry 
out the work of the Commission in connection with surveys, plans of inter- 
switching, transformer stations, etc., and it was decided to approve of same; and 
authorizing, if found necessary, the placing of four survey parties in the field, 
each party to consist of up to six men, all to provide their own outfits; and to 
engage such additional engineers as may be deemed necessary to carry out the 
plans of the Commission.” 

Acting upon these instructions, Assistant Engineers Richards and Acres were 
despatched immediately to make a reconnaissance survey of the district, taking 
in all the municipalities from which applications for power had been received. It 
was later found necessary to place Assistant Engineer Stocking in the field and 
all the reconnaissance work was performed by the three engineers above mentioned. 


RECONNAISSANCE. 


Each section of country through which a projected line was to run was ex- 
amined in detail by at least two members of the reconnaissance staff working 
independently. Daily reports were submitted by them to the Toronto office giving 
individual opinions as to the proper location of the projected line. When the work 
above described was completed on any section, your Chief Engineer made a tour 
of inspection and the final decision as to the location of the line rested with him, 
after weighing the recommendations of his assistants. In this way all phases of 
the problem were considered, and it is reasonably certain that the location as laid 
down in the plans are the best obtainable under existing circumstances. 


GENERAL GOVERNING CONDITIONS. 


In making these surveys the primary object was naturally to obtain the 
shortest and most direct route possible between points of local distribution, but 
this idea was of course modified by conditions, local and otherwise, which it was 
necessary to offset against the other. 

Every effort was made to keep the located line parallel to the property lines 
and as close to the fences as possible. It was thought that this would have a 
decided tendency to reduce the right-of-way cost, as most land-owners would much 
prefer a line located in this way to one which would cut their fields diagonally, 
and the saving due to this should more than offset the cost of any small amount 
of extra line that might be necessary. Obstacles in the form of houses, barns 


and other buildings had also to be considered, but any changes in location due to 
this were comparatively unimportant. 
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A very important point to be considered in the line location is the liability 
of damage by lightning. On many existing transmission lines it has been observed 
that lightning trouble seems to be confined to more or less restricted localities so 
that while the greater part of the line is practically unmolested, lightning damage, 
usually in the form of broken insulators, occurs frequently on one portion of the 
line. Telephone and telegraph lines in several instances disclosed evidence of this 
trouble and care was taken to avoid these localities wherever possible. 

Another contingency which it was considered advisable to allow for was the 
possible falling off in insulator efficiency due to smoke deposits accumulating on 
the lower surfaces of the insulators. With this object in view an effort was made 
to avoid paralleling railway lines where a large number of trains pass daily, and 
also to avoid railway stations and yards where there is any considerable amount of 
shunting. Although the liability of injury to the lines from this cause would be 
somewhat remote in the majority of cases, it seemed reasonable to consider the 
point in the general scheme. Information was also obtained with reference to the 
condition of various roads, it being desirable to ascertain if any were liable to be 
drifted in the winter, or flooded in the spring, to such an extent as to make them 
impassable. 

It was necessary in some places to carry the line through heavy timber, this 
being done usually without any deflection or detour. The extra expense involved 
will be due not only to the cost of clearing the actual right-of-way, but because 
a strip varying in width from 25 to 70 feet must be cleared on either side of the 
right-of-way to insure the line against damage by wind-falls. These drawbacks are 
in a measure offset by the fact that heavy timber near the line has a tendency to 
lessen the lightning hazard and also affords a certain amount of wind protection. 


New MeErHonps OF CONSTRUCTION. 


These surveys differed from the usual 60,000 volt practice in this part of the 
~ country in that the possibility of carrying the line along the country roads has 
been considered. The mesh protection with which the line will be equipped and 
the substantial design of the towers will insure the public so completely against 
the possibility of accident, that it appears quite possible to carry out this idea 
wherever topographical conditions permit. 

All the roads in the power district were examined with this object in view, the 
result being that the greater portion of the lines, as at present located, lie along 
the public roads. An effort was made to carry the lines along the least travelled 
roads and also along unopened road allowances wherever possible. The chiet 
obstacles encountered were farmhouses and other buildings close to the line, and 
the lines of the Bell Telephone Company, pole-lines carrying from ten to thirty 
wires being frequently encountered throughout the district. Lines of shade trees 
along the road-sides complicated the problem to a certain extent, but any deviation 
from the direct line between points of local distribution is due principally to the 
causes first mentioned. 


ApVANTAGES OF NEw METHOD OF CONSTRUCTION. 


Among the principal advantages resulting from the proposed method of con- 
struction and the present location of the lines may be mentioned the following: 

(1) Cheap right-of-way. The reduction in the cost of right-of-way owing to 
the use of the roads is easily apparent, but in addition to this, when it is necessary 
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to carry the line through private property the mesh protection will obviate the 
necessity for fencing the right-of-way. For this reason the land-owners will be 
able in most cases to continue using the land around the towers, the obstruction 
as regards cultivation being no greater than that caused by the wind-mill towers 
so common in the farmers’ fields at the present time. This consideration should 
have a markedly favorable influence upon the cost of right-of-way. 

(2) Reduction in transportation cost: a large item of expenditure during 
construction will be the cost of teaming construction material. The advantage of 
having the delivery points for this material along, or in the immediate vicinity of 
travelled roads is obvious. 

(3) Better facilities for inspection and patrol. With the lines located in the 
manner above described a member of the engineering staff will be able to make 
periodic trips of inspection over the whole line in a comparatively short time. If 
the lines were carried across country, engineering inspection would consume a great. 
deal of time and it would be necessary to entrust the bulk of this work to more or 
less inexperienced patrolmen. ; 

For convenience, the district was divided into sections as follows:— 

Section A.—From Niagara Falls to Hamilton and the Burlington Canal. 

Section B—From the Burlington Canal to Toronto. 

Section C.—From Hamilton to Brantford. 

Section D.—From Brantford to Woodstock. 

Section E.—From Woodstock to London via Ingersoll. 

Section F.—From Hamilton to Guelph. 

Section G.—From Stratford to Guelph via Berlin, Waterloo, Preston and 

| Hespeler. 

Section H.—From London to Stratford via St. Marys. 

Section I—From London to St. Thomas. 

Section L.—From Preston to Brantford via Galt and Paris. 

There were also two short sections not classified as above, namely, a branch 
line from Humber Bay to Toronto Junction and a line from the location of the 
interswitching station near Stoney Creek around the bay to Burlington Village, 
intended as an alternative to the line across Burlington Beach. 


cos SECTION A.—NiaGara Fars to Burnineron CANAt. 


Work on Section A. was begun on June 17th, 1967, at Niagara Falls and the | 
preliminary line to the Burlington Canal, a distance of 4414, miles was com- 
pleted by August 25th, 1907. Locations and levels were begun at Niagara on 
August 26th and the survey was finally completed on October Toten Oe 

In connection with this survey, it may be said that its cost averages more per 
mile than that of any other section. This is due partly to topographical conditions 
but mainly to the care and accuracy with which the survey was made. Taking into 
consideration the possibility of additional lines being at some future time built 
parallel to the original trunk line from Niagara Falls to Hamilton, the topography 
was taken with great care, the line was substantially located and the bearings of 
all property lines were established with a transit. The result is that the line as 
it stands will serve not only for the location of the original transmission line, but 
will furnish reference points for the location of any line to be built in the future. 

The line through this section is believed by your engineers to be the shortest 
and most direct possible under existing conditions, but as in the case of the survey, 
the average construction cost per mile will be greater than elsewhere in the district. 
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This is due primarily of course to the greater line capacity required, but the cost 
will be still further augmented by reason of the comparatively large amount of 
special construction necessary. Between Niagara Falls and Burlington Beach it 
will be necessary to cross eight steam and electric railways, telephone and telegraph 
lines, five power transmission lines, and the Welland Canal. ‘These crossings will 
involve the expenditure of a considerable sum for line insulators, crossing towers 
and labour, over and above that required for standard construction. 

The located line after running out Dixon Street for three-quarter miles to 
the city limits of Niagara Falls, cuts straight across country to the Welland Canal. 
at Allanburg, a distance of 534 miles. With the exception of one small deflection 
this portion of the line is an unbroken tangent across practically level country. 

- Special construction will be necessary to cross the lines of the Wabash and Grand 
Trunk Railways near Allanburg and also at the Welland Canal. The canal cross- 
ing, as at present located, is a very favorable one, as the plans will show. The ad- 
vantage of this crossing location is that the height of the canal banks on either side 
will reduce the height of the crossing-towers, which must be constructed so as to 
give 150 feet of clearance between the lower wires of the mesh protection and the 
surface of the canal. 

After crossing the canal the line deflects to the right and runs diagonally 
across country for one mile till it reaches what is known as the Holland Road, and 
parallels this road just inside the southern line fence for 134 miles. It then takes 
anuther small deflection to the right and intersects with the produced line of an 
unopened road allowance across the St. John valley, this line being followed for 
two miles across the valley. It may be said in passing that some difficulty was 
anticipated in connection with the location of the line at this point, but the 
location as laid down is of such a nature as to insure a good line gradient and 
a reasonable length of span, and is on the whole much more favorable than 
would reasonably have been hoped for. After crossing the St. John valley 
the line parallels the road allowance between concessions 3 and 4 of the Town- 
ship of Pelham to the township line between Pelham and Gainsboro, a distance 
of 414 miles. At this point it crosses the transmission line of the Toronto- . 
Niagara Power Co., and parallels the Toronto-Niagara right-of-way through 
Gainsboro, Clinton and a short distance into Grimsby Township, in all a 
distance of ten miles. In Grimsby Township the line meets the road allow- 
ance between concessions 5 and 6, which it follows to the township line between 
Grimsby and Saltfleet, a distance of five miles. This road allowance is unopened 


_ for the greater part of the distance and the line is located upon the right-of-way. 


At this point the line crosses the main line of the Toronto, Hamilton and Buffalo 


| Railway and one of the Cataract Power Company’s transmission lines, which is 


located on the railroad right-of-way. The line is here slightly deflected to the left 
to meet the road allowance between concessions 5 and 6 of the Township of Saltfleet, 
which it parallels for six miles to the side road between lots 22 and 23 in the 
5th concession of Saltfleet. At this point thirty-six and three-quarter miles from the 
Ontario Power Company’s transformer station, it is proposed to erect the main 
interswitching station for the distribution of power to the eastern and western lines. 
Leaving the interswitching station, the line follows the side-road above mentioned 
to where it is crossed by the transmission line of the Toronto-Niagara Power Co., a 
distance of 21% miles. In this distance special construction will be necessary to 
carry the line over the escarpment which at this point drops 270 feet in 1,000. It 
will also be necessary to cross one of the Cataract Power Company’s transmission 
lines, the main line of the Toronto, Hamilton and Buffalo Railway and the Hamil- 
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ton, Grimsby and Beamsville Railway. Upon reaching the point above specified 
the line swings to the left and parallels the Toronto-Niagara right-of-way for two 
miles, crossing in this distance the main line of the Grand Trunk branch line 
across Burlington Beach, following the right-of-way to the Beach Road, a distance 
of 114 miles. For the rest of the distance, 214 miles, the preliminary line is run 
along the Beach Road to the canal, but no definite location was made on this 
section. In this connection it may be said that considerable structural] difficulty . 
is anticipated in carrying the line across Burlington Beach owing principally to 
the restricted space, there being at present one steam road, one electric road, a 
telephone line, a telegraph line, and two power transmission lines located thereon. 
At the narrower portions of the Beach the congestion is serious and the only ap- 
parent alternative, in case the Beach route is adopted, is either to support the line 
on towers much higher than those of standard type or to carry the line around the 
shore of the bay on standard towers set on concrete footings. As yet no final 
decision has been arrived at, it being thought advisable to first consult the local 
authorities, and final location was laid over pending their ultimate decision. 

The crossing of the Beach Canal will also involve considerably more structural 
dificulty than in the case of the Welland Canal. Here, as in the case of the Welland 
Canal, 150 feet clearance to water-level is required in the interests of navigation, 
and the topographical conditions are such as to require a much more expensive steel 
structure than will be necessary in the case of the Welland Canal. 


Section B.—Toronto TO BURLINGTON CANAL, 


Work on Section B was begun on July 2nd, 1907, at Toronto, and the pre- 
liminary line to the Burlington Canal, a distance of 3814 miles, was completed by 
August 11th, 1907. Location and levels were started at Toronto on August 12th, 
1907, and the survey was finally completed on October 2nd, 1907. The survey 
between Humber Bay and Toronto Junction was commenced on October 7th, 1907, 
and completed on October 13th, 1907. 

The survey of this section was carried out in a manner similar to that of 
Section A., but with a slightly less degree of accuracy as the lesser importance of 
the line warranted. The line, however, has been established in a substantial manner, 
and as in the case of the Niagara-Burlington section, will serve for the location of 
subsequent lines should their construction become necessary. 

Taking into consideration topographical conditions, natural and otherwise, the 
line as located is believed to be the most direct possible, and the one which will 
require the least amount, of special construction. As was to be expected, the chief 
difficulties encountered were at the extremities of the line, in connection with the 
entrance to Toronto, and the location of that portion of the line across Burlington 
Beach which is included in Section B. As regards Toronto, it will involve con- 
siderable structural difficulty to carry the line to a centrally located sub-station, 
and the final location of the entrance line should be largely a matter of adjustment 
between the city authorities and the members of the Power Commission. The 
reason for not establishing a final location across the Beach has been explained in 
connection with the survey of Section A. 

Upon leaving the city limits, the line crosses Grenadier Pond, Ellis Avenue, 
Windermere Avenue, Jane Street and the Humber River on the same’ tangent. 
From the west bank of the Humber the line takes a deflection to the richt and ‘Tuns 
across to intersect with College Street, which it follows across Mimico Creek to 
Church Street, concession B, a distance of 214 miles from the city limits. Con- 
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tinuing on the same tangent the line here crosses a stretch of farm land, keeping 
close to the property lines, and meets the road between concessions 3 and 4 of 
Etobicoke, which it follows for one mile till it crosses the transmission line of the 
Toronto-Niagara Power Co. The line then leaves the road, deflects a short distance 
to the left then takes a deflection to the right, crosses Etobicoke Creek and runs 
across country for 34 miles till it meets the gravel road between Port Credit and 
Cooksville, 914 miles from Toronto city limits. Crossing this road it follows what 
is known as the Indian Road across the Credit River until it meets the gravel road 
between Erindale and Port Credit, a distance of 34% miles. From here the line 
again runs across country for five miles till it meets the seventh side-road of Tra- 
falgar ‘Township in the County of Halton, two miles north of Oakville. The line 
here deflects to the left for half a mile and intersects with the road allowance be- 
tween concessions 1 and 2 of Trafalgar, following the road across Oakville and 
Bronte Creeks as far as the gravel road running north out of Burlington, a distance 
of 11 miles. The line then follows this road south for a mile, when it swings off 
to the right past the western extremity of Burlington Village, crosses the main line 
of the Grand Trunk and parallels the right-of-way of the Grand Trunk line across 
the Beach as far as the lake shore, after which it follows the Beach road to the 
canal. 

Between the city limits of Toronto and Burlington Beach it will be necessary 
to cross two steam railroads, one power transmission line, and one telephone line. 
Water crossings include Grenadier Pond, the Humber River, Mimico Creek, Etobi- 
coke Creek and Bronte Creek. Long spans, involving special tower construction, 
will, be necessary to cross Grenadier Pond, the Humber River and Oakville and 
Bronte Creeks. All other line construction, with the exception of corner and trans- 
position towers, will be of standard and uniform type, within the limits above 
specified. It will be noted that the number of artificial obstructions on this section 
is small as compared with Section A, but on the other hand the natural conditions 
and the highway system combine to make location less favorable and construction 
more difficult than will be the case in Section A. On portions of the cross-country 
sections it was found impossible to locate the line favorably with regard to the lot 
lines. On account of the thick stratum of red clay which overlays bedrock, the 
streams in this section lie either in wide, deep, heavily wooded valleys or in deep 
ravines with precipitous clay banks on either side. As before mentioned, special 
construction will be necessary at many of these points. ‘Transportation costs wil’ 
alsu be affected owing to the fact that some of the road allowances are unopeneu 
across these streams, a detour of two or three miles being necessary in some cases 
to cross them. 


Section -C.—BRANTFORD TO HAMILTON. 


Work on Section © was commenced in Brantford and the line was carried 
through:and tied into the Niagara-Hamilton line at the proposed location of the 
main interswitching station, the distance being 2714 miles. The adoption of this 
line will involve a considerable amount of special construction within the corporation 
limits of Brantford, the line being very crooked, with short tangents and large 
deflections. The same conditions exist more or less as far as Cainsville. The 
general direction of the line changes after leaving Cainsville, swinging off to the 
left and travelling across country for 614 miles to the county line between Brant and 
Wentworth. This portion of the line, although direct, has one serious disadvantage 
in that it crosses lots diagonally, although topographical conditions are otherwise 
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fairly good. After reaching the Brant County boundary the line meets the road 
allowance between concessions 4 and 5 of the Township of Ancaster. It follows 
this road as far as the township line between Ancaster and Glanford, a distance 
of 774 miles, from which point it again runs across country, cutting lots diagonally, 
as far as Mount Albion, a distance of 514 miles. The line here continues across 
country till it meets the road allowance between concessions 5 and 6 of Saltfleet, 
following this road for three miles, where it ties in with the Niagara-Hamilton line 
at the site of the proposed interswitching station. : 

In view of the generally unfavorable location of the line above described, it 
was later thought advisable to run another line through this section to the north 
of the one above described. This new line tied in with the line through Section 
D about three miles north-west of Brantford on the road allowance between Con- 
cessions II. and III. of Brantford Township. The line follows this road across 
the Grand River as far as the county line between Brant and Wentworth, a dis- 
tance of 3%4 miles, the last two miles of the road allowance being unopened. The 
line follows the County boundary for two miles till it reaches the produced road 
allowance between Concessions 3 and 4 of Ancaster. It then follows the unopened 
section of this road for two miles and continues along the travelled section of 
this road for 714 miles as far as the township line between Ancaster and Barton. 
It then takes a small deflection and travels across country for 2%4 miles till it 
meets the road allowance between concessions 6 and 7 of Barton and follows this 
road 314 miles to Mount Albion. It then takes a deflection left across country 
for two miles till it meets the road allowance between concessions 5 and 6 of Salt- 
fleet, following this road for 114 miles till it ties in with the Niagara-Hamilton 
line at the site of the interswitching station, the total length of this line being 2834 
miles. On this line it will be necessary to cross five steam and electric railways, 
one high voltage transmission line and two telephone lines. Special construc- 
tion may also be required at the crossing of the Grand River. The west bank 
of the river is high, but the opposite bank is quite low and although enquiry and 
investigation appears to indicate that it has never been flooded it will probably 
be deemed advisable to put in special tower foundations. For two miles along 
the road allowance between concessions 3 and 4 of Ancaster, the line is paralleled 
by an eight-wire G.N.W. telegraph line, which will give trouble, owing to the fact 
that it crosses and re-crosses the road several times in this distance. 

As above described the greater part of this line lies upon opened roads and 
with the exception of the two-mile section above mentioned, the conditions are 
favorable. There is considerable timber on the cross-country sections and the lots 
are cut diagonally, but none of these sections are of sufficient length to seriously 
affect the line as a whole. The location through Ancaster Township is not so 
favorable by this line as by the south line originally surveyed, but all things 
considered the north line is much to be preferred, as it is more direct, less liable 
to be affected by floods and will be much easier to patrol and repair, as it lies 
mainly along the roads. 

The interswitching station connecting this line with the Preston line is situ- 
ated about a mile and a half from the load centre of the City of Brantford and 
forms a convenient point for connecting a spur line to feed this city. 


SecTIoN D.—Woopstockx TO BRANTFORD. 


After leaving the proposed sub-station site at Woodstock, this line runs across 
lots for 0.3 of a mile to meet the road allowance between concessions 1 and 2 of 
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East Oxford, following this road for 614 miles to the county line between Oxford 
and Brant. The line continues along this road through Burford Township for 
914 miles as far as the township line between Burford and Brantford, and then 
swings southward across country for 314 miles till it reaches the road allowance 
between concessions 2 and 3 of Brantford. At this point it ties in with the 
north alternative line surveyed between Brantford and Hamilton. From here the 
line continues across country for 434 miles with some small deflections until it 
reaches the corporation limits of West Brantford, whence it runs along the West 
Brantford dykes and ties in with the south line surveyed from Brantford to Ham- 
ilton. The total length of line from Woodstock to Brantford is 2314 miles. 

Concerning the line above described, it may be said that in no other part of 
the district has a location been obtained so uniform and altogether favorable, 
there being no special construction necessary of any kind, other than the erection 
of two or three corner towers. ‘There are no railway or large stream crossings 
and only five telephone line crossings. The chief drawback in connection with 
this line is the cross-country section, but apart from the fact that the line crosses 
the lots diagonally, the topographical conditions are very favorable. 


Section E.—LONDON TO WOODSTOCK. 


As in the case of Toronto, a line entrance has been surveyed into the City 
of London, but its final adoption is stiil an open question, pending the joint deci- 
sion of the Commission and the municipal authorities. 

Leaving the site of the London interswitching station the line runs across 
country for 31% miles, paralleling the river as to general direction till it meets the 
given road following the north bank of the Thames through Dorchester. The 
line follows this road for one mile, then crosses the main line of the Grand Trunk 
and parallels the right-of-way for 314 miles past Dorchester till it meets the road 
allowance between concessions 4 and 5, Dorchester Township, which it follows 
for 334 miles to the county line between Middlesex and Oxford. The line con- 
tinues along this road for 334 miles through the Township of North Oxford to a 
point half'a mile west of Ingersoll, where it crosses the Grand Trunk main line 
and the Thames river and covers the remaining distance to the sub-station site in 
Ingersoll, the total length of line from London being 17 miles. 

Leaving the Ingersoll sub-station site the line swings to the right across the 
river and follows a direction approximately midway between the river and the 
Canadian Pacific Railway for 414 miles to within a short distance of Beachville. 

The line then takes a deflection to the left to avoid the village, and crosses the 
yiver and runs between the river and the Grand Trunk main line for four miles 
where it again crosses the Thames at the corporation limits of Woodstock and runs 
into the proposed sub-station site, the total distance from Ingersoll being 91% 
miles. 

The first stretch of line from the London interswitching station to the Dor- 
chester road, runs across country on one tangent. Its diagonal direction with 
reference to the lots is the main topographical feature of this portion of the line. 
A number of groves of large trees and some cedar swamp is encountered, but the 
general layout is good and land damages should be reasonable, as a good portion of 
the land crossed is not cultivated. 

; No serious obstacles will be encountered on the road allowance between Dor- 
chester and Ingersoll, there being no telephone or telegraph lines upon it, and 
the buildings as a rule are well back from the road. 

4 H.E. 
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Between Ingersoll and Woodstock it was not found practicable to make use 
of the roads, but the line lies almost wholly on uncultivated land, so that damages 
should not be excessive. The chief item will be in connection with clearing as the 
route is thinly but uniformly overgrown with hardwood timber. It will be neces- 
sary to further examine this section of the line during the spring when the Thames 
is in flood, to ascertain whether any portions of the line are below the limits of 
flood-water. Portions of the line evidencing this condition will probably require 
re-location. 

Between London and Woodstock it will be necessary to cross three steam 
and one electric railway, and six telephone lines. Five crossings of the south 
branch of the Thames will also be necessary but.no special construction will be re- 
quired. These figures do not include the portions of the line within the city 
limits of London and Woodstock, the amount of special construction depending in 
this case on the final location of the respective sub-stations. 


SECTION F.—HAaAMILTON TO GUELPH. 


Work on Section F was commenced at the site of the main interswitching 
station near Stoney Creek and the line as located follows the opened section of 
the road allowance between concessions 5 and 6 of Saltfleet for 1% miles. It 
then follows the produced line of this road allowance across a valley formed by the 
Niagara escarpment until it meets the road allowance between concessions 5 and 
6 of Barton Township, following this road for 434 miles, after which it takes a 
considerable deflection to the right and runs direct across country for 6% miles 
till it meets the township line between East and West Flamboro’ in Wentworth 
County, following this road for 8%4 miles. It then swings off to the right across 
country for 134 miles till it meets the road allowance between concessions 8 and 
9 of Puslinch, in the County of Wellington. It follows this road for 11 miles as 
far as the Canadian Pacific Railway crossing, at which point it swings in to the 
left to the city limits of Guelph, the total length of line from the main inter- 
switching station to the site of the sub-station in Guelph being 37%4 miles. This 
line crosses three steam and two electric railways, two telegraph lines and five tele- 
phone lines. One unfavorable feature in connection with this line is that it is 
necessary to parallel a four-wire telephone line for fifteen miles and a twenty-wire 
line for 234 miles. 

Special construction will also be necessary to cross the Dundas marsh, where 
towers in many cases will have to be placed on concrete or pile foundations. Over 
the greater portion of this route the country is hilly and irregular in consequence 
of which the line gradient will be effected and construction cost will be greater 


than over more regular sections. Apart from the Dundas marsh any low ground 
encountered will give no trouble. 


SECTION G.—GuELPH TO STRATFORD. 


On leaving the city limits of Guelph the line follows the Speed River for two 
and one-half miles, crossing it five times in this distance, till it reaches the Water- 
loo Road, which it follows for three and one-half miles to within half a mile of’ 
the county line between Wellington and Waterloo. Here it takes a deflection to 
the left and follows the produced line of an unnamed given road to the immediate 
vicinity of the town of Hespeler, a distance of one and three-quarter miles, the 


total length of line between Guelph and Hespeler being seven and three-quarter 
miles. i 


The line skirts the north-western section of the town for 144 miles when it 
swings to the left, crossing the Speed River and the Galt, Preston and Hespeler 
Railway near the western corporation limits. At this point it takes a deflection 
to the right and parallels the general direction of the Galt, Preston and Hespeler 
right-of-way to the vicinity of the corporation limits of Preston, a distance of 
114 miles. The line here swings to the right, crossing the river and the electric 
railway and running a short distance to the proposed sub-station location within 
_ the town. The total length of line from Hespeler to Preston is 2% miles. 

Leaving the sub-station location again the line runs north-west across country 
for 114 miles, till it meets the line of the Preston and Berlin Electric Railway, 
which it parallels for one half mile. It then runs across country for 214 miles 
till it reaches the vicinity of Centreville, where it runs through the village and 
parallels the right-of-way for three miles, to within a short distance of the City 
limits of Berlin, from which point two alternative lines have been run in to the 
proposed sub-station location, the total length of line from Preston to Berlin 
being 734 miles. 

Leaving Berlin the line skirts the western limits of the city and approaches 
{o within distribution distance of Waterloo, 144 miles from Berlin sub-station. 
Here the line takes a deflection west across country for two miles till it meets 
the Erb Road which it follows for 134 miles to the Township line between Wilmot 
and Waterloo in the county of Waterloo and follows this road for five miles, with 
a detour round the village of St. Agatha, as far as the second side-road in Wilmot. 
A deflection of about forty-five degrees is made here and the line runs across 
country for 244 miles till it meets the Snider Road, half a mile west of Baden. 
It here angles to the west across country for 2/4 miles as far as the County line 
between Waterloo and Perth, and meets the road allowance between concessions 
II. and III. of Easthope North in Perth County, which it follows for 10% miles, 
after which it swings off across country for two miles to the corporation limits 
of Stratford, where it approaches the site of the proposed sub-station. The total 
length of line from Berlin to Stratford is 26% miles. In this district also a 
direct alternative line was surveyed between Guelph and Berlin. This line follows 
the same route as the one above described as far as the Waterloo Road 2% miles 
from Guelph. The direct line here branches off and follows the road allowance 
between lots three and four of Division B in the Township of Guelph for 3% 
miles as far as the County line between Wellington and Waterloo. ‘The pro- 
duced line of this road is then followed for one quarter mile across country when 
it swings to the right and follows a short road allowance for three-quarter miles. 
Keeping the same general direction the line continues for 41% miles across country 
when it swings to the left and follows for 234 miles along another section of 
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apparently given road and this road produced till it crosses the line of the Preston. 


and Berlin Electric Railway, at which point it ties in with the original line, 
running thence into Berlin. The total distance from Guelph to Berlin by this 
route is 1644 miles. 

Between Guelph and Hespeler the line parallels a two-wire telephone line and 
crosses it twice. It also parallels a two-wire telegraph line and crosses it several 
times, so that special construction or arrangement will be necessary. The portion 
of the route paralleling the general direction of the Galt, Preston and Hespeler 
Railway runs for the most part through meadow land and scrub timber, none of 
it being very valuable, and though somewhat low, no danger from flood is antici- 
pated. In this district the line crosses the electric railway twice and is always 
accessible from it. 
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Between Preston and Berlin the line parallels the Preston & Berlin Electric 
Railway and a main line of the Bell Telephone Co., for three miles, crossing the 
railway twice. The line also crosses the Grand River, but no special construction 
will be necessary. : 

A short distance west of Waterloo the line crosses a two-wire telephone line 
and parallels it for four miles. Near St. Agatha the line crosses a second two- 
wire telephone line. In the detour at St. Agatha the line follows the property 
line dividing the old and new portions of the Catholic Cemetery, but. as it will 
not be necessary to place towers on the property no difficulty is anticipated with 
regard to right-of-way. | 

The tangent across country north of Baden passes for a short distance through 
rather heavy hardwood timber, the remainder being through open farm land. 
North of the Snider Road, a swamp, one-quarter mile long is crossed. ‘No special 
construction will be required to cross the Nith River. 

The whole section between Waterloo and Stratford is over country which is 
rather more irregular than could have been desired, but it is believed that the line 
above described is the best obtainable. 


Srection H.—StTRATFORD TO LONDON. 


On leaving the sub-station location at Stratford the line runs westerly across 
country for four miles to the second side-road of Downie, in the County of Perth, 
following this road for 514 miles to the crossing of the Sarnia line of the Grand 
Trunk. Crossing the railway the line angles across country for 114 miles into 
the corporation limits of St. Mary’s, the total distance from Stratford being 1114 
miles. Leaving St. Mary’s, the line follows the third side-road of Blanchard for 
114 miles to the county line between Perth and Middlesex, from which point it 
angles westerly across country for three miles to the sixth side-road of Nissouri 
West, a short distance west of the village of Wellburn, following this road for 
four miles to within half a mile of the village of Devizes, where it swings to the 
left across country for 234 miles as far as the first side-road of London Township. 
The line continues along this road for ten miles till it crosses Dundas Street (the 
Governor’s Road). From this point the line deflects westerly for 114 miles down - 
to the Gore Road, which it follows for one mile, thence skirting the eastern limit 
cf the city of London and tying in with the London-Woodstock line at the site 
of the interswitching station. The total distance from St. Mary’s to London by 
this route is 24 miles. 

With the exception of two crossings of the Grand Trunk Sarnia line no spe- 
cial features exist between Stratford and St. Mary’s. Low places are occasionally 
encountered, but no great trouble is anticipated from this cause. 

Between St. Mary’s and the London interswitching station are three crossings 
of the Grand Trunk and one of the Canadian Pacific. The line also crosses the 
Thames River at two points, one crossing requiring special construction. The 
line parallels a one-wire telegraph line for 134 miles and crosses four telephone 
lines and two telegraph lines exclusive of the lines located on the railways. 

As before mentioned a line was also surveyed along the Grand Trunk be- 
tween London and St. Mary’s. This line was much more direct than the one 
above described, but was abandoned owing to the possibility of the line insulation 
being affected by smoke. 
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SEcTION I[.—LOoNDON TO St. THOMAS. 


This line was run from the proposed site of the London interswitching station. 
Leaving this point the line crosses the south branch of the Thames River 
running south to the road allowance between lots 18 and 19 of concession 1 of 
Westminster, County of Middlesex, a distance of one-half mile. It follows this 
road for three miles, as far as Wilton village, making a slight detour at the village 
of Pond Mills, after which it follows the produced line of this road along the lot 
lines as far as the county line between Middlesex and Elgin, a distance of 514 
miles, running west along the county line for one-half mile and turning south 
again at the first road allowance. It then follows this road for four miles as far 
as the crossing of Kettle Creek, at which point the line angles to the right and 
follows the creek valley for 134 miles, which carries it into the sub-station loca- 
tion in St. Thomas. The total distance from London to St. Thomas by this route 
is 1414 miles. 

This line as a whole is favorable, the cross country sections being for the 
most part parallel and close to the lot lines, except where the line follows Kettle 
Creek into St. Thomas. Here, however, the land is uncultivated. One crossing 
of the Thames River is necessary just leaving London. Special construction 
will be necessary here on account of the long span and the difference in elevation 
of the banks. ‘There are also two railway and two telephone line crossings. Near 
the village of Pond Mills one portion of the line will be flooded in the spring but 
not more than one tower will require special treatment on this account. 

A portion of the cross county line is thinly wooded with heavy timber and a 
number of deep ravines are encountered, none of which, however, will make spe- 
cial construction necessary as they can be crossed by standard spans. 


Section L.—PRESTON TO BRANTFORD. 


The survey of this line was commenced at the sub-station location in Preston. 
Leaving the sub-station the Ime takes a south-westerly direction for 114 miles, 
crossing in this distance the Grand River and the Grand Trunk Railway, and con- 
tinuing to the township line between Waterloo and North Dumfries. It deflects 
to the left at this point and follows a short section of given road for one mile, 
thence running half a mile across country with a slight deflection right, meets the 
end of the side-road between lots 18.and 19 of concession 11 of North Dumfries, 
crossing the Canadian Pacific Railway and following this road for 11% miles 
across the Grand River through Glenmorris and across the old main line of the 
Grand Trunk as far as the township line between South Dumfries and Brantford, 
in the County of Brant. It then angles across ‘country for half a mile to meet the ~ 
road allowance between lots 24 and 25 in concession 1 of Brantford, continuing 
along this road for two miles to tie in with the London-Brantford-Hamilton line 
at the proposed site of the Brantford interswitching station. The total distance 
from Preston by this route is 20 miles. 

There is very little cross country line in this section, roads being followed 
for nearly the whole distance. The concession road through North Dumfries will 
require some clearing as the sides of the right-of-way are overgrown with fairly 


heavy timber for about 10 miles, but apart from this the roads used are very 


favorable, being little travelled and clear of artificial obstruction. 
On this line there are two water crossings, neither of which will require 
special construction, although the crossing of the Grand River will require a span 
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somewhat longer than the standard. It will be necessary to cross four steam and 
two electric railways and two telephone lines. Several swamps are encountered 
and in one or two cases the crossing of them will entail a certain amount of special 
construction in connection with tower footings. 

It will have been noticed that in the description of the various lines no de- 
tailed descriptions have been given of the line entrances to the different municipali- 
ties. It was thought advisable to omit these for several reasons, but principally 
owing to the part previously mentioned that the sub-station locations have so far 
been merely tentative, and until their location has been finally established through 
consultation with the various municipal authorities, no entrance location can be 
regarded as final. 


SUMMARY OF MILEAGE AS SURVEVED. 


Niagara Falls to main interswitching station ............ 362 miles. 
Main interswitching station to Toronto.............:. ee AE & 
Humber Bay: to foronte.Junctions ae) ee ee 4h . 
Main interswitching station to Guelph ............... 374 sf 
Guelph to Hespeleraaeere cee eee 2 ee ee ark A eae ae Qt 2 
Hespeler to'Prestonm is. eran ee ee ee 34 
Preston/to. Berlin ey eset Are ee ee nn 7? ¥ 
Berlin ‘to Waterloo.25 aye. tne ane en en ee 13 2 
Waterloo to Strattord <0. ste ee eee 25 s 
Stratford to Ste Maryse ee een 11} zs 
St.Mary's to London (second line). a... oe ee 2 ; 
London to:-St: Thomas (eee eee ee ee 144 : 
London:to:lngersol lis. iia Ne aie eae ae nae eer 17 " 
Ingersoll*to | Woodstock: sarees. oat ane 94 ‘ 
Woodstock'to Brantford’: eas sau) ee een 234 
Brantford to main intefswitching station. ....cxee ee 283 iv 
PreSton to:Galtid wi, 57224 ae ee 54 x 
Preston to Brantlord 202. ae eee ee oles See 20 Pe ee 
SUPPLEMENTARY. 


Owing to the method of charging for power which the generating company 
proposes to adopt, namely, a monthly charge based on the 20-minute maximum 
value of the peak load for each month, it is evident that during certain portions 
of each day the amount of power being actually used will be considerably less than 
the quantity upon which the monthly charge is based. The problem, therefore, 
was to evolve some means of using this spare power, the use of which would cost 
the system nothing. | 

Having this end in view a careful study of the problem is in progress and es- 
timates are being prepared for the construction of what has been called a Hydrau- 
lic Accumulator system. Investigation is not sufficiently far advanced to fur- 
nish details of the scheme at present, but there is no doubt as to its feasibility 
from a structural and operating standpoint, and it only remains to ascertain 
whether or not its economic influence upon the transmission system will be suffi- 
ciently great to warrant serious consideration. 

If the results of this investigation are such as to justify the opinion of your 
Chief Engineer, details of the scheme will be presented in a supplementary report, 
together with a recommendation for the construction of a plant on the site 
selected. 

In this event, the accumulator plant and the main interswitching apparatus 
would be installed in the same building. This would mean altering the present 
assumed location of the interswitching station as indicated elsewhere in this report 
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and it would also involve some changes in the present location of the lines in the 
neighborhood of Hamilton. This arrangement would make the system in this 
locality much more compact and would greatly reduce operating charges. It 
would also obviate the necessity of carrying the Toronto line across Burlington 
Beach, the result being the elimination of the most difficult construction problem 
in the whole district. | 

In conclusion, it may be said that although in the future it may be deemed 
expedient to alter in detail some portions of the location assumed as final in the 
foregoing report, the lines as a whole are believed by your engineers to be located 
in such a way as to serve the municipalities involved equally and with a maximum 
of efficiency and reliability. 

All of which is respectfully submitted. 


‘(Signed), P. W. SorTHMAN, 
Chief Engineer. 


Crt 
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ADDITIONAL SURVEYS IN THE NIAGARA POWER DISTRICT 
DURING THE YEAR 1908. 
AUTHORITY. 


These surveys were undertaken in accordance with a resolution passes on May 
5th, 1908 by the Commission, authorizing the Chief Engineer to place a survey 


party in the field “to engage in a survey of proposed changes in the transmission — 


line.” 

Acting upon these instructions, preparations were immediately commenced for 
organizing the field party and beginning actual operations. There was practically 
no reconnaissance work necessary in this case, as the country had been fully covered 
during the previous season. The work was carried on without interruption till the 
middle of November, 1908, and a summary of the work accomplished will be found 
hereunder. 


Causes RELATING TO NECESSITY FOR FuRTHER SURVEYS. 


In the report on surveys for 190%, it will be remembered that the location of the - 


lines and the manner of carrying out the work was based upon the following facts 
and assumptions: 

(1) The limiting voltage was to be 60,000. 

(2) Pin insulators were to be used. 

(3) The lines were to be located as far as possible upon the public roads. 

(4) No decision at that time had been reached as to whether cross-country 
right-of-way was to be acquired by outright purchase or by the easement plan. 

(5) Mesh protection was to be used. 

(6) It was originally intended that all municipalities involved in the trans- 
mission scheme were to be supplied direct from the high tension lines. 

In the meantime, however, the suspended type of high tension insulator had 
passed the experimental stage and was being manufactured commercially. In view 
of the successful operation of various 80,000 and 100,000 volt lines in the Western 
States, your Commissioners deemed it advisable to make a careful investigation of 
the possibilities offered by this new type of construction. The facts and figures 
collected as a result of this investigation proved so satisfactory that it was con- 
sidered justifiable not only to adopt the suspended type of insulator, but to raise 
the pressure to 110,000 volts, this being the highest voltage on any line yet built 
or projected. As a result, therefore, all specifications were prepared and tenders 
invited for the construction and equipment of a line having a transmission pressure 
of 110,000 volts. | 

As a result of this decision the transmission towers were considerably increased 
in height and base area and the length of cross arm increased to accommodate the 
wider conductor spacing necessary for the greater voltage. On account of this 
the scheme of mesh protection was abandoned as its construction under the new con- 
ditions would have involved an unreasonably large capital outlay and would have 
produced a dangerous strain in the towers as at present designed. The dimensions 
of the new towers and the overhanging conductors also did away with the possibility 
of locating the lines on the road allowance and the increased voltage precluded the 
possibility, in some cases, of carrying the high tension lines directly into the sub- 
station locations. : 
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Conditions affecting the 1907 surveys as a result of the foregoing may be sum- 
marized as follows: 

-(1) All lines had to be located inside the fence lines and entirely off the road 
allowance. . 

(2) Line entrances hitherto considered safe for 60,000 volts with mesh pro- 
tection had to be abandoned. | 

(3) Sections of road hitherto considered suitable had to be abandoned in view 
of the large number of houses and other artificial obstructions located near the fence 
lines. 

(4) The limitation mentioned in clause 2 above was overcome by establishing 
centrally located transformer stations which are designed to serve by radial low 
tension distribution, such municipalities as are within economical transmission 
distance of the various stations. This resulted in a material reduction in high 
tension mileage and a subsequent abandonment of high tension location as estab- 
lished by the surveys of 1907; also owing to the necessary changes in route, a con- 
siderable amount of entirely new survey was required. 

Another cause for a material alteration in line location was the moving of the 
site of the main interswitching station from Stony Creek to the site of the pro- 
posed hydraulic accumulator plant near Dundas. This change not only involved 
the abandonment of the line across Burlington Beach, and a new survey around 
the head of Burlington Bay, but also that portion of the line which paralleled 
the transmission of the Toronto-Niagara Power Company. ‘The only reason for 
adopting this line originally was to swing the line north to reach the Beach 
crossing. With this crossing eliminated, however, there was no other logical 
course than to locate a new line following the roads as much as possible, which 
was accordingly done. 

It will be seen from the foregoing what effect these radical changes in the 
general scheme had upon the line locations as established in 1907, and what urgent 
necessity there was for the supplementary surveys undertaken in 1908 upon the 
recommendation of your Chief Engineer. 


DIVISION INTO SECTIONS. 


For the most part the district was divided into much the same sections as in 
1907, the divisions at present in use being as follows :— 

Section A.—From Niagara Falls'to main interswitching station near Dundas. 

Section B.—From main interswitching station to Toronto. 

Section C.—From main interswitching station to the western limits of Brant- 

ford Township. : 

Section D.—From Brantford Township to Woodstock. 

Section E—From Woodstock to London. 

Section F.—From main interswitching station to Guelph. 

Section G.—From Guelph to Stratford via Preston and Berlin. 

Section H.—From London to Stratford. 

Section I—From London to St. Thomas. 


Srorrion A.—NiAGARA FaLus TO Matn INTERSWITCHING STATIONS. 
Beginning at the western limits of the City of Niagara Falls, the original 


survey ran for 534 miles straight across country to a point on the Welland Canal 
near Allanburg. As this line is somewhat inaccessible it was deemed advisable to 
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run an alternative line which should follow the roadway as far as possible to the 
same point on the canal. This new portion of the line was therefore surveyed and 
was found to be 614 miles long. Owing to the difficulty of securing right-of-way 
along this new line and the extra cost of construction, it may be abandoned for 
the original route. . 

From Welland Canal to Gainsboro Township the route of the previous year has 
been followed as it is the most direct, and also because very favorable crossings of 
the Welland Canal and the St. John’s Valley had been selected. From here, to the 


end of the section, owing to the shifting of the main interswitching station from — 


Stony Creek to Dundas, and also to the desirability of keeping as far as might be 
from other transmission lines, an entirely new route has been surveyed. 

Upon reaching Gainsboro Township, the new line, instead of making an angle 
towards the north as in the previous survey, continues in the same general direction 
along the roadway between concessions 5 and 6 of this township, then along the road- 
way between concessions 6 and 7 of Caistor Township. From here it follows the 
roadway between concessions 1 and 2 of Binbrook and Glanford Township to An- 

caster ‘Township, where it deflects to the north. Passing over this escarpment south- 
west of Hamilton, it crosses the Des Jardins Canal and continues across country 
to the main inter switching station. 

With the exception of the crossing of the St. John valley and of the section 
~ near the Des Jardins Canal, the country along the whole of the route is compara- 
tively level and well adapted for line construction. This new route from the Welland 
Canal to the interswitching station has the further advantage of following roadways 
for over 83 per cent. of its length. The entire distance from the city limits of 
Niagara Falls to the interswitching station is 5234 miles. In this distance the line 
crosses four steam railways, three electric railways, two canals and five high tension 
power lines. 

Srcrion B. 


From Dundas Station to. Nelson Township an entirely new route has been 
surveyed. The section of country lying between these two points is the roughest 
encountered on any of the systems, and exceptional care was necessary to select the 
most suitable route. The line as surveyed is considered to be the best and most 
direct possible and is much better than was at first hoped for, the crossing of the 
Waterdown Creek being the only difficult part.of the route. 

As the line leaves the Dundas Station, it deflects slightly to the north, then 
runs through East Flamboro Township along the foot of the hills to Nelson Town- 
ship, where it meets the original line between concessions 1 and 2 of that township. 
From this point on the line remains practically the same as originally surveyed, 
there being only a few minor changes where the line is offset slightly from its 
original position. About 50 per cent. of this line is along roadways, the total 
distance being 3714 miles. 

In this section the line crosses one steam railway and one high tension trans- 
mission line. There are also four somewhat difficult crossings of river valleys, but 
with the exception of these and the section in East Flamboro, the country is 
practically level and very favorable for a transmission line. 


SECTIONS C AND ‘D. 


Owing to the new system of distribution it was not necessary to carry the high 
tension jie to the City of Brantford. An entirely new survey was therefore faela 
of Sections C and D, the new line being much more direct than the original one. 
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On leaving Dundas Station the new route parallels Section A to the line between con- 
- cessions 1 and 2 of Ancaster Township, which it follows to Brantford Township. 
From here it follows the roads between concessions 1 and 2 of Brantford, Burford 
and East Oxford to the City of Woodstock, a total distance of 4634 miles, about 80 
per cent. of which is along roadways. 
In this section there are crossings of two electric railways, one high tension 
power line and five steam railways. 


SrctTion KE. 


An entirely new route has been surveyed for this section as it was unnecessary 
to carry the high tension line to Ingersoll. On leaving the city limits of Woodstock, 
the line runs across country to the road between concession 1 and the broken front 
of West Oxford. The road is followed past Beachville, where the line turns north 
across country to the road between concessions 2 and 3 of North Oxford. The line 
continues to the end of this road and about two miles from the City of London, 
where it deflects across country to the transformer station, a total length of 2534 
miles. This line has the advantage over the old of being somewhat shorter and of 
following along roadways for over 80 per cent. of its entire length. 


Srcrion F. 


Owing to the new conditions this line was also altered, only about six miles 
in East Flamboro being along the original survey. 

The line as at present laid out, leaves the Dundas Station running west for a 
short distance along a road allowance, then north over the escarpment, continuing 
north along roadways to the road between East and West Flamboro. Here it en- 
counters a telephone line which it is proposed to have removed. It continues along 
this roadway to a point beyond Freelton where it deflects easterly, running across 
country to the road along the west side of concession 7 of Puslinch Township. 
Near the north end of this road the line deflects slightly to the east, running across 
country to the city limits of Guelph. This line crosses two steam railways. ‘The 
total length is 2514 miles, 66 per cent. of which is along roadways. The country for 
the most part is very rolling, but with the exception of that part running over the 
escarpment near the Dundas Station the hills will entail no special construction. 


SEcrion G. 


As it was unnecessary to touch Hespeler, Waterloo or New Hamburg, a route 
somewhat better than the original was surveyed, although the total length was only 
slightly reduced. 

On leaving the city limits of Guelph, the line runs south-westerly across the 
Speed River to the Waterloo Road, which it follows to a point near the western 
limits of Guelph Township. From this point it deflects to the south, following the 
Hespeler Road, and this road produced to a point a short distance north of the 
Speed River. Here the line deflects to the west and follows the river valley to the 
Preston Station. From Preston it runs north-westerly, partly across country and 
partly along roadways in as direct a line as practicable to the Berlin Station. 

Leaving the Berlin Station the line runs westerly across country to the Erb 
Road. Following this road and the road through Brocksden to a point near Strat- 
ford, the line deflects across country, entering the latter city from the south-east. 
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‘On this line are two electric and five steam railway crossings. There is also a river 
crossing requiring special construction. The line is 4814 miles long and follows 
roadways for 55 per cent. of this distance. For the greater portion the country is 
rolling, but not sufficiently hilly to interfere with the building of the line or to 
make patrol especially difficult. | | 


SECURING RIGHT oF Wavy. 


Early in the spring of 1908 preparations were begun for the securing of 
right of way. After taking all things into consideration it was decided to secure 
easement privileges for the land to be occupied by the transmission line, as it was 
considered that such a course would be the least objectionable from the owners’ 
point of view. 

The line built by the Grand Rapids Muskegon Power Co., being very similar 
to that contemplated by the Commission, was inspected during the last week in 
April, 1908, by Engineer Acres, accompanied by three land buyers. Notes were 
taken on the prices paid and the methods used for securing right of way and also 
on the general construction of the line. | 

One month later the actual work of securing right of way was begun, one land 
buyer accompanied by an engineer being sent to the Niagara section, the Toronto 
section and the London section, respectively, with the object of making a study of 
conditions and getting information that would lead to the establishing of suitable 
prices and incidentally to make what agreements they could, at the time, with the 
owners. , 

A scale of prices was finally arranged and adhered to throughout the whole 
of the work. Prices were set for tower privileges, a certain amount being offered 
for the privilege of erecting and maintaining each tower with its accompanying 
wires, etc., the price depending upon the value of the land and the location of the 
tower. A similar scale of prices was also made for patrol privileges, where such ~ 
was necessary, and above this a sum was paid for the right to cut trees and to 
remove other obstructions. : ; 

The agreement for tower, patrol and other privileges were made for a term 
of thirty years with the right to renew at the expiration of this time, payment 
covering the thirty-year period for all the above items, to be made at the be- 
ginning of such period. 

The task of securing right of way was an extremely difficult one. A com- 
mercial company could send agents quietly through the country securing rights 
to erect towers at the least price that could be arranged, whereas it was necessary 
that the Commission deal with everyone with absolute fairness and treat all alike. 

A number of agreements were made with the understanding that a portion 
of the tower footing be on the roadways. 

It was found that considerable opposition would be made to building any 
portion of the towers on road allowances and considerable mistrust was occasioned 
when the land buyers returned to readjust such agreements, the owners, in some 
cases, believing that the first agreement was made simply with the object of leading 
them on to sign others. 

To add to these difficulties those opposing the work of the Commission 
sent agents throughout the. country distributing literature and doing everything 


possible to raise distrust amongst the farmers and nullify the work of our land 
buyers. 
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PURCHASE OF POWER. 


By-laws for the purpose of giving various Councils power to negotiate with 
your Commission for a supply of electrical energy were submitted throughout the 
_ Province. These by-laws were carried in every municipality by a large majority, 
as follows: Toronto, Hamilton, London, Brantford, Stratford, St. Thomas, To- 
ronto Junction, Guelph, Galt, Woodstock, Ingersoll, St. Mary’s, Waterloo, Preston, 
Hespeler, Weston and Paris. The result of this vote was conclusive and showed 
that the chief industrial centres of the Province had abundantly justified the Com- 


' mission in the work so far undertaken. 


As the result of this substantial endorsement the Commission then took up 
the question of the purchase of the power at the Generating Plant. Tenders were 
asked for from the Canadian Niagara Power Co., The Ontario Power Co., The 
Electrical Development Co., and the Erie & Ontario Development Co. These 
were considered with great care, and contract was finally awarded The Ontario 
Power Co. 

After lengthy negotiations with this Company, the following agreement was 
entered into, dated 12th August, 1907: 


This agreement, made this 12th day of August, 1907, between the Hydro-Electric 
Power Commission of Ontario, acting herein on its own behalf and with the 
approval of the Lieutenant-Governor in Council, (hereinafter called the 
“Commission”), party of the First Part, and The Ontario Power Company 
of Niagara Falls, incorporated by the Parliament of the Dominion of Can- 
ada, under and by virtue of Act 1887, 50-51 Victoria, Chapter 120; Act 1891, 
54-55 Victoria, Chapter 126; Act 1893, 56 Victoria, Chapter 89; Act 1899, 
62-63 Victoria, Chapter 105; Act 1900, 63-64 Victoria, Chapter 115, and Act 

- 1902, 2 Edward VII., Chapter 86, (hereinafter called the “Company”), party 
of the Second Part. 


Whereas, the Commission is duly incorporated under the provisions of an 
Act passed by the Legislature of the Province of Ontario, in the sixth year of His 
Majesty King Edward VII., and chaptered 15, and under the provisions of said 
Act is authorized to contract with any Company generating electrical power or 
energy for a supply of electrical power or energy to the Commission ; 

And whereas, the Company, under the provisions of the Statutes of Canada, 
above recited, and under the provisions of certain agreements dated April 11, 
1900, August 15, 1901, June 28, 1902, and February 28, 1903, between the Com- 
pany and the Commissioners of the Queen Victoria Niagara Falls Park, to which 
agreements reference is specifically made, has constructed a series of works in the 
vicinity of Niagara Falls, Ontario, in which the Company is now generating elec- 
trical power, and is prepared to sell and deliver the same in the quantities hereafter 
mentioned ; 

And whereas, the Commission invited tenders for electric power to be sup- 
plied at or near the Niagara Falls, and the Company made the lowest tender for 
the supply of power to the Commission for their purposes under the provisions of 
the said Act; 

And whereas, certain municipalities have applied to the Commission for the 
maximum price of such power at Niagara Falls, and for estimates of the cost of 
transmission to the said municipalities ; 
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And whereas, the estimates of the Commission wil be based in part upon this — 
agreement, and ihe Commission will be required to devote time and skill and 
expend moneys in the preparation of such estimates, and such estimates are to be 
used by said municipalities for the purposes fully set forth in said Act; 

And whereas, the Commission has declined. other tenders and has decided to 
accept the tender of the said Company under the terms of this agreement; 

Now therefore in consideration of the premises and of the mutual covenants — 
and agreements herein contained and of other valuable considerations the parties — 
hereto have mutually agreed, and do each agree with the other, as follows :— 


1. The Company hereby agrees :— 

(a) At the expiration of ninety days’ notice in writing by the Commission 
to the Company to deliver eight thousand (8,000) horse power or more to the 
Commission and the Commission hereby agrees to purchase and pay for the same. 

(b) At the expiration of three months’ like notice to deliver from time to 
time to the Commission in blocks of not less than one thousand (1,000) horse 
power each, additional power until the total so delivered shall amount to thirty 
thousand (30,000) horse power, and the Commission hereby agrees to purchase 
and pay for the same. 

(c) At the expiration of nine months’ like notice to deliver from time to time 
in like blocks additional power until the total so delivered shall amount to one 
hundred thousand (100,000) horse power, and the Commission agrees to purchase 
and pay for the same. 

2. The Commission agrees to take power exclusively from the Company up 
to the said 30,000 horse power, and also in addition thereto, one-half of the 
amount of power required by the Commission up to the said 100,000 horse 
power: thereafter the Commission may, at its option, take power from other 
sources. = 


3. The Company hereby agrees to deliver and the Commission to purchase 
and pay for the said several quantities of horse power on the terms and conditions _ 
of this agreement as hereinafter provided. | | 

4. This agreement shall remain in force for ten years from the date of the | 
expiration of the said ninety days’ notice. The Commission may at its option 
continue this agreement for one, two or three further consecutive terms of ten 
years each by giving notice in writing of their intention to continue this agree- 
ment for the second term of ten years, at least three years before the expiration 
of the first term of ten years, and if the term be thus extended on giving notice of 
their Intention to continue this agreement for the third term of ten years by 
giving a like notice at least three years before the expiration of the second term _ 
of ten years, and if the term be then extended on giving notice of their intention | 
to continue this agreement for the fourth term of ten years by giving a like notice | 
at least three years before the expiration of the third term of ten years. This 
agreement shall not in any event extend beyond 1st April, 1950, the date at © 
which the first term of years of the above recited agreement of the Company 
with the Commissioners of the Queen Victoria Niagara Falls Park, dated the 
11th April, 1900, will expire. | 

5. This agreement is entered into subject to the provisions of the Power 
Commission Act and neither the making of this agreement nor anything herein 
contained shall in any way limit or prejudice any right and power which the 
Commission may now have to expropriate the plant and apparatus of the said 
Company or any part thereof or the power generated by the said Power Company 
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or any other Power Company, but nothmg in this agreement shall be taken to 
give or enlarge any such, power. } i 

6. The electrical power herein contracted for shall be three-phase, alternating, 
commercially continuous twenty-four hour power every day of the year, except as 
_ provided in paragraph _ hereof. 

7. It is hereby agreed by and between the parties hereto that the maintenance 
by the Power Company of approximately the agreed frequency at the line switch 
or switches of the Company shall constitute the delivery of all power involved 
herein and the fulfilment of all operating obligations hereunder, and that when 
voltage and frequency are so maintained the amount of the power, its fluctuations, 
load factor, power factor, distribution as to phases and all other electrical char- 
acteristics and qualities are under the sole control of the Commission, its agents, 
customers’ apparatus, appliances and circuits. 

8. The Company shall at all times use first-class modern, standard, com- 
mercial hydro-electric power apparatus and plant and the power shall be delivered 
at approximately 60,000 volts and at approximately twenty-five cycles per second, 
and the company shall use first-class modern standard regulating apparatus and 
all due skill and diligence to maintain the power at such voltage and frequency. 

9. The several blocks of power herein provided for shall be the amounts which 
the Company shall from time to time hold in reserve ready for the Commission, 
and the Commission shall not at any time take more than the amount so held in 
reserve for it. 

The Commission shall so take power that the kilo-volt amperes so taken 
shall not at any time exceed by more than 5 per cent. the kilowatts held in reserve 
for it, and this provision shall apply proportionately to each circuit and phase. 

10. The power herein provided for shall be measured by curve-drawing 
meters. These meters shall be subject to test as to accuracy by either party hereto. 

The Commission shall pay for three-fourths of the power held in reserve for 
it, as herein provided, whether it takes the same or not. 

When the greatest amount of power taken for any twenty (20) consecutive 
minutes during any month shall exceed three-fourths of the amount at that time 
held in reserve for the Commission, then it shall pay for this greater amount 
during that entire month. 

11. The point of delivery shall be the property-line between the Company’s 
Distributing Station and the right-of-way of . the Michigan Central R.R. at 
Niagara Falls, Ontario, Canada, and at this point the Commission shall have the 
right to erect and maintain its initial line structure or structures. 

12. In case the Company shall be prevented from delivering said power, or 
in case the Commission shall be prevented from taking said power, by strike, 
lock-out, riot, fire, invasion, explosion, act of God, or the King’s enemies, or any 
other cause reasonably beyond their control, then the Company shall not be obligated 

to deliver such power during such period: and the Commission shall not be obli- 
gated to pay for such power during such period; but nothing herein contained 
shall be construed as permitting the Company to refuse to deliver power, or the 
Commission to refuse to take the same as soon as the cause of interruption is 
removed, and each of the parties hereto shall be prompt and diligent in removing 
and overcoming. such cause or causes. 

13. If interruptions occur in the service of the Company due to causes other 
than above, deductions shall be made as follows :—For interruptions less than one 
hour, double the amount payable for power for the time of such default, and for 
interruptions of one hour or more, the amount otherwise payable for the day: 
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14. The Commission and its customers shall select and use transformers and 
all apparatus most suitable to receive the electric power produced by the apparatus 
of the Company, and the Commission’s transmitting, transforming, translating 
and all other apparatus and devices upon its circuits shall be of standard design 
and construction and shall be operated and maintained with special reference to 
securing the highest efficiency and most perfect operation, not only of its own, but 
also of the apparatus of the Company when receiving power from the Company; 
and the Commission shall instal upon and equip its circuits with such approved 
protective devices as are in commercial use and operate its circuits in such 4 
manner as will to the then greatest extent protect the apparatus and circuits of the 
Company from damage and interruption by lightning, short circuiting or other- 
wise, so as to save harmless the Company from any damage that may arise in the 
use of the said power supplied by the Company to the said Commission. 

After the happening of any of the events provided for in paragraphs 12 and 
13 power shall be delivered first to the Commission before re-establishing power to 
any other customer or customers of the Power Company, provided that the Com- 
mission’s lines are ready to receive such power. 


15. It is recognized by both the parties hereto that the state of the art or pro- 
duction and transmission and application of electrical energy is subject to con- 
stant advance, and that it is impossible by contract to cover all requirements and 
conditions which time may develop, and the Company and the Commission with 
the approval of the Lieutenant-Governor-in-Council while adhering to the pro- 
visions of this agreement, will at any time upon the request of the other, take up 
and in good faith fairly consider, with the aid of their respective engineers, any 
features or changes of the system as a whole of the modifications of any of the 
provisions hereof, provided it shall appear to the party to whom such request is 


made that compliance therewith shall tend to make this agreement more effective 


and to make the venture of each party more successful and certain; provided, 


however, that any such action, or the failure on the part of either party to require 
of the other exact conformity to the provisions hereof, or any liberty or greater 


latitude beyond the provisions of this agreement permitted by either party to the 
other, in the course of the co-operation implied by the spirit of this agreement, 
shall in no manner act as or constitute a precedent or amend or change the obli- 


_ gations of the parities hereto. | 


16. The Commission hereby agrees to pay to the Company for such power 
delivered under the terms of this agreement, the sum of ten dollars and forty 
cents ($10.40) per horse power per annum when the amount reserved and held 
ready, upon the order of the Commission, for delivery under the terms hereof, is 
less than twenty-five thousand (25,000) horse power, and when the amount re- 


served and held ready for delivery upon like order exceeds twenty-five thousand 


(25,000) horse power, the Commission agrees to pay the sum of ten dollars ($10) 
per horse power per annum. The power shall be paid for monthly in gold coin 
of the present standard weight and fineness, in twelve amounts, in each year at 
the office of the Company in Niagara Falls, Ontario, and bills shall be rendered 
for such payments on the first, and be paid on or before the fifteenth of each month. 

17. At any time that the quantity of power which is being taken under this 
agreement by the Commission shall amount to sixty per cent. or more of the 
total power which the Company is developing and a complaint is then made in 
writing by the Commission to the Company that the Company has so continuously 
neglected or failed to perform the terms of this agreement that the apparatus 
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of the Commission or its customers cannot by reason of such neglect or failure 
_ of the Company be operated to full efficiency and the Company shall not within 
a reasonable time remedy such neglect or failure then the matter of complaint 
_may be referred to the arbitrators appointed as hereinafter stated, and if the said 
_ arbitrators shall determine that there is a just ground of complaint they may 
_ by their award direct that the Company shall remedy such neglect or failure within - 
_ a time to be fixed by the award, and if such neglect or failure be not remediea 
as directed by the said award the arbitrators may order that upon such terms 
as they deem reasonable including the rights of the other parties interested the 
whole of the plant, apparatus and property of the Company shall be transferred 
to the Commission, whereupon on payment and satisfaction of the said terms the 
_ Commission may, with the approval of the Lieutenant-Governor-in-Council, take 
over the said plant, apparatus and property, and the same shall be transferred to 
the Commission. 


: 18. It is thereby declared and agreed that in case the plant, apparatus, 

buildings or premises of the Company or any part thereof shall at any time during 
the continuance of this agreement be damaged or destroyed so as to prevent the 
Company from supplying the said power of the quantity and quality hereinbefore 
provided for to the Commission and the Company is unable to supply the said 
power within a reasonable time to be fixed if necessary by the said arbitrators, 
ihe Commission may, with the approval of the Lieutenant-Governor in Council, 
terminate this agreement, and any questions as to terms or conditions connected 

with such determination of the agreement shall be settled by the said arbitrators. 


19. It is further agreed by and between the parties hereto that, in case any 
dispute Shall arise relating to the question of the performance or fulfilment of 
any of the terms, provisos or conditions of this agreement, or as to the method 
or accuracy of the measurement of the power or as to any other question which 
May arise under this agreement, the same shall be finally determined by two 
independent persons, one to be chosen by each of the parties to such dispute, and 
such arbitrators shall, before proceeding with the reference, appoint a third 
arbitrator to act with them, and the decision of the said three arbitrators or a 
majority of them shall be conclusive on both parties, and in case either of the said 
parties shall neglect or fail to appoint an arbitrator within thirty days after the 
request in writing by the other party, then the arbitrator appointed by the other 
party may proceed alone, and his award shall be conclusive on all parties. The 
award shall be made within four months after the appointment of the first of 
such arbitrators and,‘in the event of the two arbitrators appointed, as aforesaid, 
being unable or unwilling to agree upon a third arbitrator for two weeks after 
their appointment or the appointment of the one of them who was last appointed, 
then such third arbitrator shall be chosen and appointed by the Chief Justice 
for the time being of the King’s Bench Division of the High Court of Justice 
for the Province of Ontario, or in the event of the Chief Justice being sick, 
absent from the Province, or otherwise unable or refusing to act, then such 
third arbitrator shall be appointed by any Judge of the High Court of Justice 
other than a local judge. It is agreed that there may be an appeal by either 
party from any decision or award of such arbitrators to the High Court of 
Justice for Ontario in accordance with the provisions of the Arbitration Act in 
that behalf. 

20. Notwithstanding that there may be differences between the parties which 
may embrace the question of the supply or sufficiency of the power or the 

5 H.E. } 
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payment therefor or any other questions whatever that may arise under this — 
agreement the Company shall continue to deliver the power and the Com- — 


mission to pay therefor and both parties shall continue to carry out the con- 


tract notwithstanding such differences, and when the matters which may be ‘ 


‘n issue shall be finally determined by the reference as above provided, the 
parties shall deal with such matters according to the terms of the award that 


may be made on such reference. It being the distinct agreement between the ; 
parties that there shall not be during the period of the agreement any stoppage 
or cessation in the carrying on of the work, but that the same shall be con- 


tinuous and any matters in difference shall not form a reason for interfering 
with the same but shall be accommodated in the manner herein provided. 
21. The Company will not, directly or indirectly, deliver power in Ontario 


to any person or corporation that it is intended shall be supplied by the Com- — 


mission under this agreement. 


In case any difference arises as to such supply the same shall be settled by the 


said arbitrators. 


This clause shall not, however, be held to cover or interfere with the supply | 


of power agreed to be delivered by the said Company to any persons or corpo- 


rations other than the Commission at the date on which the first block of power 4 
is ordered by the Commission from the Company under this agreement, but the | 


said supply shall continue unaffected by this agreement. 

22. The Company agrees that it will not exercise the right to cancel con- 
tained in the said agreement dated 11th April, 1900. 

23. This agreement shall extend to and be binding upon and enure to the 
benefit of the successors and assigns of the parties hereto. * 

24. This agreement shall have no force or effect until approved by the 
Lieutentant-Governor-in-Council. = 


In witness whereof the said Commission has affixed its corporate sea] and — 


has signed, sealed and executed the present agreement; and the Company acting 


by and through its President and secretary duly authorized for all purposes hereof 
has hereunto affixed its corporate seal under the hands of the President and © 


Secretary. 
A. BECK. 
(Seal. ) JOHN 8. HENDRIE. 
W. K. McNaucurt. 
we eth “A LAG 


THE ONTARIO PowreR CoMPANY OF NIAGARA FALLS. 


J. J. ALBRIGHT, 
President. 
RospertT C. BOARD, 
(Seal.) Secretary. 
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AMENDED AGREEMENT WITH THE ONTARIO POWER COMPANY. 


_ All of the estimates made previous to the year 1908 had been made on the 


basis that the power would be transmitted to the various Transformer Stations: 


at 60,000 volts, but after careful consideration and investigation as to the ad- 
visability of extending the area of distribution, and in view of the successful 
operation of a number of Transmission Plants at a potential of 80,000 volts 
your Commissioners deemed it necessary to go further into the question of in- 


creasing the potential of transmission. The information obtained, after careful — 


research, proved so favorable for the higher potential that it was adopted. 
Negotiations were opened with the Ontario Power Company for the supply of 
Power at 110,000 or 112,000 volts instead of 60,000 volts. After several con- 
ferences the following agreement was entered into on March 8th, 1908 :— 


This Agreement made the nineteenth day of March, 1908, between The Hydrv- 
Electric Power Commission of Ontario, acting herein on its own behalf and 
with the approval of the Lieutenant-Governor-in-Council (hereinafter called 
the “ Commission”) Party of the first Part, and The Ontario Power Com- 
pany of Niagara Falls (hereinafter called the “ Company”) Party of the 
Second Part. 


Whereas the Commission invited tenders for electric power to be supplied 
at or near the Niagara Falls, and the Company made the lowest tender for the 
supply of power to the Commission for their purposes under the provisions of 
the Power Commission Act. 

And whereas certain municipalities have applied to the Commission for the 
maximum price of such power at Niagara Falls and for estimates of the cost of 
transmission to the said municipalities. 

And whereas the etsimates of the Commission will be based in part upon 
this agreement, and the Commission will be required to devote time and skill 
and expend moneys in the preparation of such estimates, and such estimates are 
to be used by said municipalities for the purposes fully set forth in the said Act. 

And whereas the Commission declined other tenders and accepted the tender 
of the Company and entered into the agreement hereto attached, but it was pro- 
vided that cértain additions might be made to the said agreement, and the 
parties have agreed to vary the said agreement in the manner hereinafter sct 
forth. 

Now therefore, this Indenture witnesseth that in consideration of the 
premises and of the mutual covenants and agreements herein contained, the 
a hereto have mutually agreed and do each agree with the other as follows :— 

. That, except in so far as the said agreement is modified by this present 
oe the same shall stand and be of full force, virtue and effect and binding 
between the parties. 

2. The Company hereby agrees :— 


(a) At the expiration of ninety days’ notice in writing by the Commission 
to the Company to deliver eight thousand (8,000) horse power or more of electric 
power to the Commission: 

(b) At the expiration of three months’ like notice which may be given from 
time to time during the continuance of this agreement to deliver from time to time 


ee 
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to the Commission in blocks of not less than one thousand (1,000) horse power a 
each, additional electric power until the total amount so delivered shall amount ~ 


to thirty thousand (30,000) horse power. 


(c) At the expiration of nine months’ like notice, which may be given from : 


" time to time during the continuance of this agreement, to deliver from time to 


time to the Commission in like blocks, additional electric power until the total q 


so delivered shall amount to one hundred thousand (100,000) horse power. 


(d) The Commission shall not be bound to take or pay for any electric 


power until notice shall have been given as above provided. 

(e) The Commission agrees to use all diligence by every lawful means in 
its power to procure such a demand from the municipalities, corporations, com- 
panies or persons for the power dealt with by this agreement so that at as early 
a date as possible the Commission will be in a position to give the notice above 
referred to to the Company for the supply of power in question, and if notwith- 
standing the exercise of all such reasonable diligence the Commission is not able 
within a period of eighteen months from the date of this agreement to give such 
notice, then the Company shall be at liberty to determine the agreement and it 
shall thereupon be no longer binding upon the parties hereto. 


(f) The Commission agrees to take power exclusively from the Company 


up to the said 30,000 horse power, and also in addition thereto one-half of the 
amount of power required by the Commission up to the said 100,000 horse power; 
thereafter the Commission may, at its option, take power from other sources. 

3. The Company hereby agrees to deliver, and the Commission agrees to 
purchase and pay for the said several quantities of electric power on the terms 
and conditions of this agreement. | 

4. The Commission hereby agrees to pay to the Company for such power so 
delivered under the terms of this agreement at the rate of $9.40 per horse power 
per annum for power at 12,000 volts, and at the rate of $10.40 per horse power 
per annum for power at 60,000 volts, and when the amount reserved and held 
ready for delivery upon the order of the Commission is in all, 25,000 horse power 
or more, payment shall be.made at the rate of $9.00 per horse power per annum 
for power at 12,000 volts, and at the rate of $10.00 per horse power per annum 
for power at 60,000 volts. If power is taken at a higher voltage than 60,000 
volts the price shall be determined as hereinafter provided. The power shall he 
paid for monthly in gold coin of the present standard of weight and fineness in 
twelve amounts in each year at the office of the Company at Niagara Falls, 
Ontario, and the bills shall be rendered by the Company on the first and paid by 
the Commission on or before the fifteenth of each month. 

5. The Commission shall pay for three-fourths of the power ordered by the 
Commission and held in reserve for it as herein provided whether it takes the 
same or not. 

6. When the greatest amount of power taken for any twenty consecutive 
minutes during any month shall exceed three-fourths of the amount during such 
twenty consecutive minutes ordered by the Commission and held in reserve, then 
the Commission shall pay for this greater amount during that entire month. 

7. The point of delivery shall be the property line between the Company’s 
distributing station and the right-of-way of the Michigan Central Railway at 
Niagara Falls, Ontario, Canada, and at or near this point on the Company’s land 
the Commission shall have the right to erect and maintain during the continu- 
ance of this agreement its initial line structure or structures. 
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8. This agreement shall remain in force for ten years from the date of the 


expiration of the said ninety days’ notice. The Commission may, at its option, 
- continue this agreement for one, two or three further consecutive terms of ten 


years each by giving notice in writing of its intention to continue this agreement 
for the second term of ten years, at least three years before the expiration of the 
first term of ten years, and if pursuant to such notice this agreement is con- 


tinued, by giving notice of its intention to continue this agreement for the third 
_ period of ten years at least three years before the expiration of the second term 


of ten years, and if pursuant to such last mentioned notice this agreement is 
continued, by giving notice of its intention to continue this agreement for the 
fourth term: of ten years at least three years before the expiration of the third 
term of ten years. This agreement shall not in any event extend beyond the 
Ist of April, 1950, the date at which the first term of years of an agreement of 
the Company with the Commissioners of the Queen Victoria Niagara Falls Park 


dated eleventh April, 1900, will expire. 
3 9. The electric power herein contracted for shall be three-phase alternating, , 


commercially continuous twenty-four hour power every day of the year except 
as provided in paragraph 17 hereof. 

10. It is agreed that the maintenance by the Company of approximately the 
agreed voltage at approximately the agreed frequency at the line switch or 
switches of the Company shall constitute the delivery of all power involved herein , 
and the fulfilment of all operating obligations hereunder: and that when voltage — 
and frequency are so maintained, the amount of the power, its fluctuations, load: 
factor, power factor, distribution as to phases, and all other electric characteris- 
tics and qualities are under the sole control of the Commission, its agents, cus- 
tomers, apparatus, appliances and circuit. 7 

11. That several blocks of power herein provided for shall be the amounts 
which the Company shal! from time to time hold in reserve upon the order of 
the Commission and the Commission shall not at any time take more than the 


amount so ordered and held in reserve for it. 


12. The Commission shall so take power that the kilo volt amperes so taken 
shall not at any time exceed by more than ten per cent. the kilowatts held in 
reserve for it and this provision shall apply proportionately to each circuit and 


13. The Company shall at all times use first-class, modern, standard, com- 
mercial hydro-electric power apparatus and plant and the power shall be de- 
livered at approximately 12,000 volts or approximately 60,000 volts unless other- 
wise agreed as hereinafter provided, and at approximately 25 cycles per second, 
the Company shall use first-class, modern, standard regulating apparatus and 
all due skill and diligence to maintain the power at such voltage and frequency. 
The Commission may require part of the said power to be delivered at more than 
60,000 volts and the Company shall be entitled to have the price for such higher 
voltage increased to such an extent as shall be relatively the equivalent, but 


‘without increased profit, to the price of power delivered at 60,000 volts, and in 


case the Company and the Commission cannot fix the higher voltage and the 
price to be paid therefor, the voltage may be fixed and the price to be paid 


- determined under the Arbitration Act, Revised Statutes of Ontario, 1897, Chapter 


62, in a summary manner and without appeal. Notwithstanding any award the 
Commission may decide to take power at 12,000 or 60,000 volts, but in that event 
the Commission shall pay all costs of said arbitration. The Commission shall 
with the ninety days’ notice before mentioned specify in writing to the Company 


66 FIRST ANNUAL REPORT OF | No. 48 — 


that the power is to be delivered at not more than two of the said voltages or 
partly at one of the two and partly at the other voltage, and the Company shall 
deliver power or at the same time a certain part of the power at one voltage, 
and a certain part at the other so specified. The Commission may from time to 
time vary the quantities to be delivered at the specified voltages and thereupon 
the Company shall deliver the said power as varied, but the price for the power 
specified at the higher voltage shall not be reduced if the power is taken at the 
lower voltage. If part of the power is specified at a voltage higher than 60,000 
volts the Commission shall give one year’s notice instead of ninety days’ notice for 
that part of such power. 

14. The Commission and its customers shall select and use transformers and 
all apparatus most suitable to receive the electric power produced by the appar- 
atus of the Company and the Commission’s transmitting, transforming, trans- 
lating and all other apparatus and devices upon its circuits when receiving power 
from the Company shall be of modern, standard design and construction and 
shall be operated and maintained with special reference to securing the highest 
efficiency and most perfect operation not only of its own but also of the apparatus 
of the Company when receiving power from the Company; and the Commission 
shall instal upon and equip all circuits with such approved protective devices as 
are in commercial use and operate its circuits in such a manner as will to the 
then greater extent protect the apparatus and circuits of the Company from 
damage and interruption by lightning, short-circuiting or otherwise, so as to save 
harmless the Company from any damage that may arise in the use of the said 
power supplied by the Company to the said Commission. 

After the happening of any of the events provided for in paragraphs 17 and 
22, power shall be delivered first to the Commission before re-establishing power 
to any other customer or customers of the Power Company, provided that the 
Commission’s lines are ready to receive such power. — 


15. The power herein provided for shall be measured by curve-drawing 
meters. ‘These meters shall be subject to test as to accuracy by either party hereto. 


16. The Engineers of the Commission, or one or more of them, or any 
other person or persons appointed for this purpose by the Commission, shall have 
the right from time to time during the continuance of this agreement to inspect 
the apparatus, plant and property of the Company and take records at all reason- 
able hours on giving to the Company six hours’ notice of the intention to make 
such inspection. ‘The Company shall have a like right on giving a like notice to 
inspect the apparatus, plant and property of the Commission and of the munici- 


palities, companies and persons who are using power supplied by it through or to 
the Commission. 


17. In case the Comany shall at any time or times be prevented from de- 
fivering said power, or any part thereof, or in case the Commission shall at any 
time be prevented from taking said power, or any part thereof, by strike, lock-out, 
riot, fire, invasion, explosion, act of God or the King’s enemies, or any other 
eause reasonably beyond their control, then the Company shall not be bound to 
deliver such power during such time and the Commission shall not be bound to 
pay for such power during such time, but as soon as the cause of such interruption 
is removed the Company shall without any delay deliver the said power as afore- 
said and the Commission shall take the same and each of the parties hereto shall 


be prompt and diligent in removing and overcoming such cause or causes of 
mterruption. 
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18. If and so often as any interruption shall occur in the service of the 
Company due to any cause or causes other than those provided for by the next 
preceding paragraph hereof, the Company shall pay to the Commission as liqui- 
dated and ascertained damages, and not by way of penalty, as follows :—For 
any interruptions less than one hour double the amount payable for power which 
should have been delivered during the time of such interruption, and for any 
interruption of one hour or more, the amount payable for the power which should 
have been delivered during the time of such interruption and twelve times the 

- Jast mentioned amount in addition thereto and all moneys payable under this 
paragraph when the amount thereof is settled between the parties may be de- 
ducted from any moneys payable by the Commission to the Company under this © 
agreement, but such right of deduction shall not in any case delay the monthly 
payments for power contracted for by this agreement. 

19. It is recognized by both the parties hereto that the state of the art of 
production, transmission and application of electric energy is subject to constant. 
advance, and that it is impossible by contract to cover all the requirements and 
conditions which time may develop; the Company and the Commission with the 
approval of the Lieutenant-Governor in Council while adhering to the provisions 
of this agreement will at any time upon the request of the other take up and in 
good faith fairly consider with the aid of the respective engineers any features 
or changes of the system as a whole or any modifications of any of the provisions 
hereof provided it shall appear to the party to whom such request is made that 
compliance therewith shall tend to make this agreement more effective and to 
make the venture of each party more successful and certain; provided, however, 
that any such action or the failure on the part of either party to require of the 
other exact conformity to the provisions of this agreement, or any liberty or 
greater latitude beyond the provisions of this agreement allowed by either party 
to the other in the course of the co-operation implied by the spirit of this agree- 
ment shall in no manner operate as or constitute a precedent or amend or change 
the obligation of the parties thereto. 

20. This agreement is entered into subject to the provisions of the Power 
Commission Act and neither the makitig of this agreement nor anything herein 
contained shall in any way limit or prejudice any rights and powers which the 
Commission may now have to expropriate the plant and apparatus of the said 
Company or any plant thereof or the power generated by the said Power Com- 
pany, or any other power company, but nothing in this agreement shall be taken 
to give or enlarge any such power. 

21. It is agreed that in case any dispute shall arise relating: to the question 
of the performance and fulfilment of any of the terms, provisos or conditions of 
this agreement, or as to the method or accuracy of the measurement of the power, 
or as to any question which may arise under this agreement, or as the rights of 
any of the parties after the termination of this agreement, under paragraph 22, 
the same shall be determined by two independent persons, one to be chosen by 
each of the parties to such dispute, and such persons before proceeding with the 
reference shall appoint a third arbitrator to act with them, and the decision of 
the said three arbitrators, or a majority of them, shall be conclusive on both 
parties except as hereinafter provided, and in case either of the said parties shall 
neglect or fail to appoint an arbitrator within thirty days after the request 1n 
writing by the other party then the arbitrator appointed by the other party may 
proceed alone and his award shall be conclusive on both parties except as herein- 
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after provided. The award shall be made within four months after the appoint- 3 
ment of the first of such arbitrators, and in the event of the two arbitrators 


appointed as aforesaid being unable or unwilling to agree upon a third arbitrator 
for two weeks after their appointment, or the appointment of the one of them 
who was last appointed, then said third arbitrator shall be chosen and appointed 
by the Chief Justice for the time being of the King’s Bench Division of the High 
Court of Justice for the Province of Ontario, or in the event of the said Chief 
Justice being ill, absent from the Province or otherwise unable or refusing to act, 
then such third arbitrator shall be appointed by any Judge of the High Court 
of Justice, or any Judge other than a local Judge. It is agreed that there may 
be an appeal by either party from any decision or award of such arbitrators to 
the High Court of Justice for Ontario in accordance with the provisions of the 
Arbitration Act in that behalf. 


*2. In case the plant, apparatus, buildings or premises of the Company, or. 


any part thereof, shall at any time during the continuance of this agreement be 
damaged or destroyed so as to prevent the Company from supplying the said 
power of the quantity and quality hereinbefore provided for to the Commission 
the Company shall use its best endeavor to procure the said supply of power for 
the Commission otherwise or elsewhere and if the Company fails or neglects to 
procure such power for the Commission then the Commission may with the ap- 
proval of the Lieutenant-Governor in Council, procure such power at reasonable 
rates and charge the same to the Company; and if the said power cannot be pro- 
cured either with the approval of the Lieutenant-Governor in Council terminate 
this agreement. 


*3. If at any time that the quantity of power which is being taken under 
this agreement by the Commission shall amount to sixty per cent. or more of 
the total power which the Company is developing and a complaint is then made 
in writing by the Commission to the Company that the Company has so con- 
tinuously neglected or failed to perform the terms of this agreement that the 
apparatus of the Commission or its customers cannot by reason of such neglect 
or failure of the Company be operated to full efficiency and the Company shall 
not within a reasonable time remedy such neglect or failure, then the matter of 
complaint may be referred to the Lieutenant-Governor in Council, and if he 
determine that there is a just ground of complaint he may direct that the Com- 
pany shall remedy such neglect or failure within a time to be fixed by him, and 
if such neglect or failure be not remedied as directed by him the Lieutenant- 
Governor in Council may order that upon such terms as he deem reasonable in- 
cluding the rights of other parties interested, the whole of the plant, apparatus 
and property of the Company shall be transferred to the Commission, whereupon, 
on payment and satisfaction of the said terms the amount of which payment and 
satisfaction is to be settled by the arbitrators appointed as hereinbefore stated, the 
Commission may, with the approval of the Lieutenant-Governor in Council, take 


over the plant, apparatus and property and the same shall be transferred to the 
Commission. 


24. The Company agrees with the Commission that the Company will not 
during the continuance of this agreement exercise the right to cancel the agreement 
dated 11th April, 1900, between the Company and the Commissioners of the 
Queen Victoria Niagara Falls Park. 

*d. In case any municipal corporation which shall contract with the Com- 
mission for a supply of power or any person, firm or corporation which shall con- 
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tract with any such municipal corporation, or with the Commission for a supply 


of power furnished to the Commission by the Company, shall suffer damages by 
the act or neglect of the Company, and such municipal corporation, person, firm, 
‘or corporation would, if the Company had made this contract directly with them, 
have had a right to recover such damages or commence any proceedings or any 


other remedy the Commission shall be entitled to commence any such proceedings or 


bring such action for or on behalf of such municipal corporation, person, firm or 
corporation, and notwithstanding any acts, decision or rule of law to the contrary 
the Commission shall be entitled to all the rights and remedies of such municipal 


‘corporation, person, firm or corporation including the right to recover such 


- damages, but no action shall be brought by the Commission until such municipal 


corporation, person, firm or corporation shall have agreed with the Commission to 
pay any costs that may be adjudged to be paid if such proceeding or action is 
unsuccessful. The rights and remedies of any such municipal corporation, per- 
son, firm or corporation shall not be hereby prejudiced. 

26. Subject to the provisions of paragraphs 22 and 238 of this agreement, 
notwithstanding there may be differences between the parties hereto as to the 
supply of sufficiency of the said power or the payment therefor or any other 
question whatever which may arise under this agreement, the Company shall 


eontinue to deliver the power and the Commission to pay therefor and both 


parties shall continue to carry out the contract notwithstanding such differences ; 
and when the matters which may be so in issue shall be finally determined by 
the reference to arbitration in the manner provided by paragraph 21 hereof, the 
parties shall deal with such matters according to the terms of the award which 
may be made upon such reference. It being the distinct agreement between the 
parties that there shall not be during the period of this agreement any stoppage 
or cessation in the supply of the said power or on the payments therefor but that 
the same shall be continued as if there was no such difference. 

2”. The Company shall not directly or indirectly deliver power in Ontario 
to any person or corporation that it is intended shall be supplied by the Com- 
mission under this Agreement. In case any difference arises as to the said 
supply the same shall be settled with the said arbitrators. This paragraph shall 
not be held to cover or interfere with the supply of power agreed to be delivered 


by the said Company to any persons or corporations other than the Commission at 


the date on which the first block of power is ordered by the Commission from the 


Company under this agreement, but the said supply of power shall continue 
unaffected by this agreement. The Commission agrees it will not supply power at 
less than 60,000 volts at a price less than the price herein provided for for power 
at 60,000 volts with the cost of transforming added thereto to any person or cor- 
poration in the territory supplied from the transmission lines of the Company at 
the rate at which the first block of power is ordered by the Commission from the 
Company under this agreement. In case any difference arises as to the extent of 


such territory the same shall be settled by said arbitrators. 


28. This agreement shall extend to, be binding upon and enure to the benefit 


of the successors and assigns of the parties hereto. 


* 29. Notwithstanding anything hereinbefore contained this agreement shall not 


- come into operation as against the Commission or be binding upon the Commission 


until, in addition to any other orders in council, pursuant to said act, an order in 


‘council has been passed and approved by the Lieutenant-Governor in Council ex- 


pressly declaring that this agreement shall from the date of such order-in-council 


a —— 


-——— 
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be binding upon the Commission, but this shall in no way interfere with the agree- 
ment contained in paragraph 2 (e), and the Commission undertakes to do all 
things lawful in its power that may be needed to bring this agreement into opera- 
_tion at as early a date as possible and to procure the assent and declaration of the 
said Lieutenant-Governor in Council above referred to and the said Company 
agrees to co-operate with the Commission by all lawful means in its power to carry 
out the objects of this agreement. 


In witness whereof the said Commission has affixed its corporate seal and has 


siyned, sealed and executed the present agreement; and the Company by and 
through its President and Secretary duly authorized for all purposes hereof has 
hereunto affixed its corporate seal under the hands of its President and Secretary. 


A. BECK. 
(Seal. ) JOHN S. HENDRIE. 
W. K. McNaueur. 


THE ONTARIO POWER COMPANY OF NIAGARA FALLS. 


J. J. ALBRIGHT, President. 
Ropert C. Boarnp, Secretary. 
(Seal.) 


Revised estimates for the Niagara Transmission were again immediately 
undertaken for the receipt of power of 12,000 volts, transmitting the same at 
110,000 volts. The necessary information was obtained by the Engineers with 
reference to the apparatus for the operation at the higher potential. On May 
5th, 1908, your Commissioners instructed the engineering staff to draw up all 
specifications and plans for the construction of the transmission line for the sup- 
tly of power to the municipalities who had already contracted for the same. 

The following specifications were drawn up, together with the necessary plans: 

(a) Specifications for steel transmission line towers. 

(b) Specifications for transmission line cable. 

(c) Specifications for the erection of high tension transmission lines. 

(d) Specifications for the complete work for the construction of high tension 
transmission lines. 

(e) General conditions of contract accompanying above specifications. 

The instruction to bidders and forms of tender are reproduced herewith. 


INSTRUCTIONS TO BippERS ATTACHED TO SPECIFICATIONS FOR STEEL 
TRANSMISSION TOWERS. 


1. Tenders will be received up to noon of Tuesday, June 2nd, 1908, by the 
Hydro-Electric Power Commission of Ontario for the supply of all materials, the 
manufacture of same ready for erection, and the delivery thereof as specified below 
at railroad stations convenient to the route of the transmission lines of about three 
thousand steel towers of sizes and types as specified. 

2. Each tender shall be enclosed in a sealed envelope marked “TENDER 
FOR STEEL TRANSMISSION TOWERS,” and addressed to CHAIRMAN OF 
HYDRO-ELECTRIC POWER COMMISSION, TORONTO, ONT. 

3. The signatures of parties tendering shall be in their respective handwriting. 
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: 4, Tenders shall indicate the shortest period of time within which the tenderer 

_-will guarantee the delivery of the first hundred towers, after which he shall deliver 

at the minimum rate of two hundred and fifty per month. Towers shall be de- 
livered in car load lots, F.O.B., sidings as directed (free of duty, if any). 

5. Each tender shall be accompanied by a certified cheque for Twenty Thou- 
sand ($20,000) Dollars, which certified cheque shall be forfeited to the Hydro- 
Electric Power Commission as liquidated damages, in case the tenderer fails to 
execute the necessary contracts herein referred to, within two weeks after a notifica- 
tion to him from the Commission so to do. Cheques shall be returned to the 
respective bidders by the Commission upon the awarding and execution of the con- 
tracts as aforesaid, and at any rate within sixty days from the date of opening bids. 

The successful tenderer will be required to execute a satisfactory bond in the 
sum of One Hundred Thousand ($100,000) Dollars for the proper performance 
of the work embraced in the contract. 

The Commission reserves the right to reject any or all tenders. The lowest or 
any tender will not necessarily be accepted. 

The tenders shall state prices per pound for each class of towers and additional 
material delivered knocked down at above-mentioned points (free of duty, if any). 

In addition to the tenderer submitting a proposition exactly upon the design 
submitted by the Commission he shall submit a tender or tenders upon a design, or 
designs, offering the same service or what he may consider to be an improvement 
upon that herein described and indicated on plans, which tender or tenders must 
be accompanied by complete plans and specifications, and which must conform te 

all the conditions and requirements herein set out. 
a The contract shall contain clauses protecting the Commission from monetary 
loss due to patent litigation, negligence, defective material or workmanship or to 
the use of unproven apparatus, or to any cause whatsoever. 

Dated May 9th, 1908. 


_ForM oF TENDER ATTACHED TO SPECIFICATIONS FOR STEEL TRANSMISSION 
TOWERS. 


q 
t 


4 TAR Wine rarer area , the undersigned, hereby offer to furnish to the Hydro- 
Electric Power Commission of Ontario all the necessary materials, labor, machin- 
_ ery.and equipment, and to execute and complete in a satisfactory manner all the 
works required in connection with the manufacture, testing and delivery, F.O.B., 
cars at points as designated in specifications of the Galvanized Steel Towers and 
accessories for the Commission’s Transmission Lines. 1st. In accordance with the 
designs of the Commission at a price of ............ per pound, for double circuit 
Towetopand at a price,of. 2... ce. per pound for single circuit towers. 2nd. 
In accordance with our design, herewith submitted and marked “ Design Accom- 
panying Tender,” and with the Hydro-Electrie Power Commission’s specifications, 
BMPEDTICCLOP i. oe es cents per pound. 

1 0S IS eae er , further hereby agree to deliver at a price of .........- 
cents per pound the required parts for tower footings according to drawings and 
specifications. 
IO a ear , also hereby agree to design, manufacture and deliver, 

F.O.B., cars at points on railroads convenient to the transmission line special tower 


structures as may be specified, at a price of ...........- cents per pound. 
, hereby offer and agree to furnish and deliver 100 towers 


CEG) SOO 6 6: (8) 0° (0.6 6. Oe: 0) o'@ 
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and accessories within x5 2. ors weeks after the execution of the contract. 
er foe irene further offer and agree to continuously deliver towers at the 
rate of not less than two hundred and fifty per month until all are deliverede 

MN chee as 4s.+++, further hold .............. ready promptly to emma 
into a contract in form satisfactory to the Commission for the due and proper — 
execution of the work at the above price, and on the terms herein stated, and — 
BS Rts at ...further agree to furnish security for the due performance of the.con- — 
iractuMi2ic form of a bond 0f sg cus. eae Ce eee Dollars ($ ), with — 


sureties to the satisfaction of the Commission. 

1, ee ae eee , herewith enclose an accepted bank cheque payable to the — 
order of the Chairman of the Hydro-Electric Power Commission of Ontario, for — 
PC ERINGOL 5.5 hs 2 tw da a eae ee ee Dollars ($ ) as required in the “In- — 
structions to Bidders,” dated May 9th, 1908. 


Bs ieee ses Gr Ree hereby certify that ac. .- cue. «e280 Oa vence ann 
fully investigated all conditions and the items of cost which may or can pos- — 
sibly enter into the cost of the work to 

BIOTIC ou. yikes eel ee a ee 
Post Office Address, 
Dated at 


0: Je) ©) Je 8 8: (e> 4" (0, 6) © [8 10, @ Oy 0, Ove 0) ee © ee8:. 2 2 2 


INSTRUCTIONS To BippERs ATTACHED TO SPECIFICATIONS FOR TRANSMISSION LINE 
CABLE. 


1. Tenders will be received up to noon of Tuesday, June 2nd, 1908, by the — 
Hydro-Electric Power Commission. of Ontario for the supply of all materials, 
manufacture and delivery thereof, F.0.B. at points designated on railways in 
different sections, free of all charges, including duty, if any, of approximately 
Twelve Hundred tons of Copper or Five Hundred and Fifty tons of Aluminum, 
also for additional cable or wire as specified and under the same conditions if 
ordered at the date of signing the Contract. | | 

®. Hach tender shall be enclosed in a sealed envelope marked “Tender for 
Transmission Line Cable” and addressed to the Chairman of the Hydro-Electric — 
Power Commission of Ontario, Toronto. 

3. The signatures of the parties tendering shall be in their respective hand- 
writing. 

4. The Tenderer shall make himself personally acquainted with the condi- 
tions affecting the work to be done. 

5. The tender shall state the shortest period of time, after execution of con- 
tract in which the Tenderer will guarantee delivery of the first one hundred 
thousand (100,000) pounds of cable and shall indicate the number of pounds he 
will deliver per week thereafter until completion of order; at least 125 tons of 
copper or its equivalent in aluminum will be required per month. 

6. The tender shall be submitted on the accompanying “Form of Tender” 
and tender offered on other form, or with additions, erasures or alterations, may - 
be rejected as informal. ; 

7. Each tender must be accompanied by a certified cheque for Twenty Thous- © 
and Dollars ($20,000), which certified cheque shall be forfeited to the Hydro- 
Electric Power Commission as liquidated damages in case the tenderer fails to a 
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execute the necessary contracts herein referred to within two weeks after a notif- 
cation to him from the Commission so to do. Cheques shall be returned to the 
| respective unsuccessful bidders by the Commission upon the awarding and execu- 
_ tion of the contracts as aforesaid, and at any rate within sixty days from the 
opening of the bids. 

: The successful tenderer will be required to execute a satisfactory Bond in 
the sum of One Hundred Thousand Dollars ($100,000) for the proper perform- 
ance of the work embraced in the contract. 

8. Tenders shall state prices for copper cable per pound delivered at the sec- 
tions specified: 

 - (a) One price for Section A. 
(b) One price for Section B. 
(c) One price for Section C. 
(d) One price for Section D. 
(e) One price for Section E. 
(f) . One price for Section F. 
(g) One price for Section G. 
(h) One price for Section H. 

9. Prices shall be indicated in words, as well as figuyes. 
| 10. The Commission reserves the right to reject any and all tenders. The 
_ towest tender will not necessarily be considered the best tender. 

11. It is further understood that the tenderer is free to suggest modifica- 
tions of the details of the cable with corresponding price, although it is neces- 
sary for the proper comparison of tenders that the cable be tendered upon as 
- herein specified, suggestions as above being submitted as alternative tenders. 


- DATED AT TORONTO, May 9th, 1908. 


% 
oe 
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_ Form or TENDER ATTACIIED TO SPECIFICATIONS FOR TRANSMISSION LINE CABLE. 


Sooo ele ieee os , the undersigned, hereby offer to furnish to the 
‘ Hydro-Electric Power Commission of Ontario all the necessary materials, labor, 
machinery and equipment, and to execute and complete in a satisfactory manner 
all the works required in the manufacture, testing and delivery of 

“TRANSMISSION LINE CABLE,” all according to specifications exhibited 


ge ele ee ae ett OD liars coe cinta ete toy tamer rere. pounds 
bys ) of Copper Cable with soft Copper core, at a price of ............. 
cents per pound avoirdupois, or will supply .......---+-+-s-s esses pounds of 
Perma Cable at a price Of ...6<. 2. ce cen ee eee ec tee nes cents per pound 
} avoirdupois, and will supply ........------- eee eceees pounds ( ) of 
hard drawn Copper Wire as specified at a price Of ........++eeeeeeeeeeeeeee 


cents per pound. 


{ 
ME es ya es ok ives , hereby offer and agree to furnish and deliver 
one hundred thousand pounds of cable, all in accordance with the specifications 
and satisfactory to the Engineer within ........-.--+esssesee- weeks of the 


execution of the Contract, and deliver ........+--seeeeeereeseree renee Sones 
_ pounds per week for succeeding weeks, until the amount contracted for is delivered. 
a, 
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A ceseen ee eie ee teehee ; further “hold 2) au eer 
gromptly to enter into a contract in form satisfactory to the Chairman of the 4 
Hydro-Electric Power Commission of Ontario, for due and proper execution of — 


the work at the rates and on the terms herein stated; and ..:.5..........08m 
further agree to furnish security for the due performance of the Contract by a — 
ERG ae OTe Ges Pkt a co roe oF, wah wake be abit hiee Sake Pea ede ae oe Dollars — 
( ) with satisfactory sureties as specified. q 
Eid, Nee ee See ES BEN Sey ope ei oes , herewith enclose an accepted bank cheque, 
payable to the order of the Chairman of the Hydro-Electric Power Commission 
HOTA HOPBUIN OL Go. .o. wick e anette oe) oer Dollars ( ) as required 


in the “Instructions to Bidders,” dated May 9th, 1908.: 


2: a an aE aie eh a pate , hereby Certify (ihtat lie... heawereanes 
fully investigated all items of cost which do or can possibly enter into the cost 
mre VOT IC CO 55.) Andie aire tet, Yee eee 

Se Od os oiores ut nant he 2 ec 


[ystructions to Bippers ATTACHED TO SPECIFICATIONS FOR ERECTION OF HIGH 
TENSION TRANSMISSION LINES. 


1, Tenders will be received up to noon of Tuesday, June the 2nd, 1908, by 
the Hydro-Electric Power Commission of Ontario for the supply of sundry 
material and of all labor necessary for and incidental to the Erection of a High 
Tension Electric Transmission Lines in Ontario, as shown on accompanying 
plans. 

2. Each tender shall be enclosed in a sealed envelope marked “Tender for 
Krection of High Tension Electric Transmission Lines,” and addressed to the 
Hon. Adam Beck, Chairman of The Hydro-Electric Power Commission of On- 
tario, Toronto, Ont. 

3. The signatures of parties tendering shall be in their respective hand- 
writing. Ai 

4. Tenderers shall make themselves personally acquainted with the site of 
Transmission System, with the nature of the materials to be handled and as- 
sembled, and with all conditions affecting the work to be done. 

5. Tenders shall be submitted in the accompanying “Form of Tender”; any 
tenders offered on other forms or with additions, erasures or alterations, may be 
rejected as informal. 

6. Each tender shall be accompanied by the “Instructions to Bidders,” 
“Specifications” and “General Conditions of Contract,” along with the plans and . 
drawings as described hereunder, all of which shall form a part of the contract 
to be entered into by the successful tenderer. j 

7. The Tender shall state prices as follows :— 

(a) A price per footing for the erection of standard steel footings (including 
excavation, adjusting, levelling and refilling), with the exception of timbering, 
placing of concrete and rock excavation, which will be considered as extras. 
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(b) A price per pound of steel for the erection of Double Circuit Standard 
Towers (including Corner, Anchor and Transposition Towers, which are of ap- 
proximately the same weight and design), assembly, adjustment, alignment and 
bolting to footings prepared for them, as specified. 

(c) A price per pound of steel for the erection of Single Circuit Standard 
Towers, under conditions as for Double Circuit Towers above. 

_(d) Two prices per mile of single conductor for the erection of Aluminum 
Cable (including the assembling of insulators and their subsequent erection on 
tower, also the splicing, stringing, adjusting of line conductors, all according to 
specifications hereto attached), as under :— 

(1) A price per mile of Single Conductor erected on Double Circuit Towers. 

(2) A price per mile of Single Conductor erected on Single Circuit Towers. 

Per mile of Single Conductor will be measured on basis of tower spacing, not 
with reference to actual length of cable. 

(e) Two prices per mile of Single Conductor for the erection of Copper 
Cable, conditions being similar to those above for Aluminum Cable namely :— 

(1) A price per mile of Single Conductor erected on Double Circuit Towers. 

(2) A price per mile of Single Conductor erected on Single Circuit Towers. 

(f) Two prices per mile of Single Ground Cable, supplied, erected, adjusted 
und clamped in place on towers :— 

(1) A price per mile of Single Conductor erected on Double Circuit Towers. 

(2) A price per mile of Single Conductor erected on Single Circuit Towers. 

Double Circuit Towers require three Ground Cables, and Single Circuit 
Towers one Ground Cable, as shown on drawings. 

(g) Two prices -per mile of line for the erection of Telephone Line, complete, 
with the exception of telephone instruments :— 

(1) A price per mile of line for Two Circuits. 

(2) A price per mile of line for’Single Circuit. 

Prices shall include complete erection and supply of all material not specified 
as supplied by the Commission. : : 

8. Each tender shall be accompanied by a certified cheque for Four 
Thousand ($4,000) Dollars, which certified cheque shall be forfeited _to the 
flydro-Electric Power Commission as liquidated damages in case the tenderer 
fails to execute the necessary contracts herein referred to within two weeks after 
a notification to him from the Commission so to do. Cheques shall be returned 
to the respective bidders by the Commission upon the awarding and execution of 
the Contracts as aforesaid, and at’ any rate within sixty days from the date of 
the opening of bids. 

The successful tenderer will be required to execute a satisfactory bond in the 
sum of Twenty Thousand ($20,000) Dollars for the proper performance of the 
work embraced in the Contract. 

The Commission reserves the right to reject any or all tenders. The lowest 
or any tender will not necessarily be accepted. 

The contract shall contain clauses protecting the Commission from monetary 
loss due to patent litigation, negligence, defective material or workmanship, or 
to the use of unproven apparatus, or to damage to property or persons, or to any 
cause whatsoever. 

Dated May 9th, 1908. 


q > es 
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ForM OF TENDER ATTACHED TO SPECIFICATIONS FOR ERECTION OF HiegH TENSION 
TRANSMISSION LINES. 


Ot wie ae et eRe , the undersigned, hereby offer the Hydro-Electric Power — 
Commission of Ontario to furnish all the material, excepting as listed in the specifi- 
cations under the head “Material Furnished by Commission,” all necessary labor, 

‘tools, machinery, and other plant, and to execute and complete in a satisfactory 
and workmanlike manner all the works required in connection with the erection 
of the Transmission Lines and Telephone Line, all according to the plans and 
specifications exhibited to.........+.eeeeeeeeees at the following unit prices :— 


For erecting the five sections of Transmission Line as specified under the 


heading “Scope of Work” in the specifications hereto attached :— 
(1) For the erection and adjustment of Standard Steel Footings, complete, 


including excavation and refilling, per footing. ..........+.+.sseseeeees .each. 

(2) For the erection of Standard Double Circuit Steel Towers, complete, 
aligned and bolted to footings, per pound of steel,.......... cents per pound. ~ 

(3) For the erectioin of Standard Single Circuit Steel Towers, complete, 
aligned and bolted to footings, per pound of steel,............ cents per pound. 

(4) For the erectioin of Aluminum Cable, including assembling and mount- 
ing of insulators on towers and clamping of same to cable, per mile of Single 
Conductor (a) for Double Circuit....... eT GR es Sees XH per mile (b) for 
Se AITO. oy ose wen, teed ee per mile. 

(5) For the erection of Copper Cable, including assembling and mounting 
insulators on towers and clamping same to cable, per mile of Single Conductor, 
(ar for Double.Cireult...3 ca 0.5. Saami te per mile, (b) for Single Circuit 
oe eee per mile. ‘ , 

(6) For the erection of three galvanized steel ground cables and attaching 
te Double. Circuit. Towers, per. mile of single ‘cables = avis serine ete ee per 
mile. 

(7) For the.erection of one Galvanized Steel Ground Cable and attaching to 
Single Circuit Towers, per mile of Single Cable................. aegis per mile. 


beeen eee erent eee also agree to erect, on foundations pre- 
viously prepared, additional Steel Towers designed on lines similar to those of 
standard type, up to ninety (90) feet in height, and not to exceed six thousand 


ab,000)5 pounds in weight, for... 2... o>. en eee .cents per pound. 
Also to erect the Telephone Line complete, as per specifications, for.......... 
Dollars per mile of Double Circuit Line complete, and.................. Dollars 


per mile of Single Circuit Line complete. 3 

All on condition that the contract for the whole of the above work be allotted 
OS RS Se ee Leer 

RF in. 2. ts She cars ceed oe further hold 2). 253.2708 ci, Ge eee eens 
ready to enter into a Contract in form satisfactory to the Commission for the due | 
and proper execution of the work at the rates and on the terms herein stated, and 
Me eee Agora elas 55,9 2, 3t further agree to furnish security for the due performance 
of the Contract in a bond for Twenty Thousand Dollars ($20,000), with satis- 
factory sureties, as specified. 

Meats 5 is Lesesesseseeessss+s.- herewith enclose an accepted bank cheque, 
payable to the order of the Chairman of the Hydro-Electric Power Commission 
of Ontario, for the sum of Four Thousand Dollars ($4,000), as required in the 
“Instructions to Bidders,’ dated May 9th, 1908. 


INSTRUCTIONS To “ LuMP SuM” BippEers ATTACHED TO TENDER FOR COMPLET: 
Work FOR HigH TENSION TRANSMISSION LINES. 


1. Tenders will be received up to noon of Tuesday, June 2nd, 1908, ‘by 
the Hydro-Electric Power Commission of Ontario, for the supply of all material 


(excepting insulator parts), do all the work necessary or incidental to the com- 


plete installation and placing in satisfactory operating condition, The High 
Tension Transmisson Lines of the Commisson, as specified herein: 

®. Hach tender shall be enclosed in a sealed envelope marked “Tender for 
COMPLETE WORK FOR HIGH-TENSION TRANSMISSION LINES,” 


e and addressed to The Hon. Adam Beck, Chairman of the Hydro-Hlectric Power 


Commission of Ontario, Toronto, Can. 
3. The signatures of parties tendering shall be in their respective handwriting. 
_ 4. Tenderers must make themselves personally acquainted with the site of 
Transmission Lines, with the nature of the materials to be handled, with the ex- 


_ isting conditions in the localities existing and with all items which can enter 


~ 


into the cost of the work to the contractor. 

5. Tenders must be accompanied with these “Instructions to Lump Sum 
Bidders,” attached specifications and General Conditions of Contract which will 
form a part of the Contract to be entered into by the successful tenderer. 

6. Each tender shall be accompanied by a certified cheque for Thirty-five 
Thousand ($35,000) Dollars, which certified cheque shall be forfeited to the Hy- 
dro-Electric Power Commission as liquidated damages, in case the tenderer fails 


to execute the necessary contracts herein referred to, within two weeks after 


a notification to him from the Commission so to do. Cheques shall be returned 
to the respective bidders by the Commission upon the awarding and execution 
of the contracts as aforesaid, and at any rate within sixty days from the date 
of the opening of bids. 

The successful tenderer will be required to execute a satisfactory bond in 
the sum of One Hundred and Seventy-five Thousand ($175,000) Dollars for 


the proper performance of the work embraced in the contract. 


The Commission reserves the right to reject any or all tenders. The lowest or 
any tender will not necessarily be accepted. 

The contract shall contain clauses protecting the Commission from mon- 
etary loss due to patent litigation, negligence, defective material or workmanship 
or to the use of unproven apparatus, or to any cause whatsoever. 

Dated May 9th, 1908. 
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Form OF TENDER ATTACHED TO SPECIFICATIONS FOR COMPLETE WORK 
FoR High TENSION TRANSMISSION LINES. 


ie Ponte Ne ere Sr 5 (Se kag oo ae a ay the undersigned, do hereby offer to the Hydro- 
Electric Power Commission of Ontario to furnish all the necessary materials, 
labor, implements, tools, machinery and other plants, and to execute and com- 
plete all the works mentioned and described in the accompanying specifications, 
in a satisfactory and workmanlike manner for the HIGH-TENSION TRANS- 
MISSION LINES, in accordance with plans and specifications, and upon the 
terms and conditions set out in the form of Contract. 
hereby, do offer and agree to execute the complete 


Cie) 8 TOOT 6a) Lele «6, 2. Be (e560 (ee. 6 Je 


or providing the whole of the work is given t0....... 1... sees eee cece eee eee nes 
offer and agree to construct Transmission Lines complete, comprising Double 
Circuit ities and two three-phase circuits of No. 00 B. and 8. Gauge Copper 
Cable, including Double Circuit Telephone Lines as specified, for the sum of 


A Ret yl al ag re ee SEE RMR PETC, NG tS ics - Dollars ($ ) per mile, or 
with No. 0000 B. and S. Gauge Aluminum Cable for the sum of.............. 
alot uN Aan eae Dollars ($ ) per mile. 

siete? Aan aon a ar hereby offer and agree to construct Transmission Lines. 


complete, comprising Double Circuit Towers and two three-phase circuits of Ne& 0 
B. and 8. Gauge Copper Cable, including Single Circuit Telephone Line as 


Sioa BURR een Pek elas eae a ag oh oe ed 


ispecitied;) forthe: stim of). .:. Gees eee aoe baw oie eae eee eee eee Dollars 

($ ) per mile, or with No. 000 B. ae S. Gauge Aluminum Cable for 

UG esT® OL... 5's wc seks cits 4 0 acy Eaiem ton lelle oi ie tee th eee ae ee Dollars ($ ) : 

per mile. | P 
ES AIAN ne AGA ee Sie hereby offer and agree to construct Transmission Lines 


complete, comprising Double Circuit Towers, and one three-phase circuit of No. 0 
B. and S. Gauge Copper Cable, including Single Circuit Telephone Line as 


speemied, for the sum of. 2.4). 0.2): swale wee een ere eee Dollars 
($ ) per mile, or with No. 000 B. and S. Gauge Aluminum Cable for 
SEO ERULIN OL”. ciu 6 5 sc cthlalcle Gio a thee Sate cate nearer e Dollars ($ . : 
per mile. 

Eide eke tice ats sree te eee Gate See hereby offer and agree to construct Transmis- 


sion Lines complete, comprising Single Circuit Towers and one three-phase circuit 
of No. 0 B. and S. Copper Cable, including Single Circuit Telephone as specified, 


Porerthe, Sum Of... ccc. sac eceme Zn oles ein cose os noe ee ee Dollars 
($ ) per mile, or with No. 000 B. and S. Gauge Aluminum Cable for the 
REMOTE Set ae Aes aie ete Ry rl Pera Déllars ($ . ) per mile. 
vee ee hold..............ready promptly to enter into a contract 
in form satisfactory to the Commission for the due and proper execution of the 
work for the sum and on terms herein stated, and: 5 7) j20 asm oe ee . further 


agree to furnish security for the due performance of the Contract in the form of 
a bond for One Hundred and Seventy-five Thousand Dollars Oe 000) with 
sureties to the satisfaction of the Commission. 

FRA Sov ete Oa herewith enclose an accepted bank cheque TG to the 
order of the Chairman of the Hydro-Electric Power Commission of Ontario for 
the sum of Thirty-five Thousand Dollars ($35,000) as required in the “Instructions 
to Lump Sum Bidders,” dated May 9th, 1908. 
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«5g ONO EE ARR a a hereby offer and agree, should the Contract be let to 
Peete eee eee e eee eens , to complete the work specified and to hand it over to the 
Commission ready for operation within fifteen months after the date of notification 
from the Engineer to begin work. 

eae ice se herebyacertifye.: cl. have personally visited and ex- 
amined the site of Transmission Lines, or have caused it to be visited and ex- 
amined by a competent person or persons, and have investigated all items of 
cost which may or can enter into the cost of the work to 
or the amount of Tender submitted. 


PLO 0. 0, 50 OF Gait) O07 0. 710r 6) 16 8) 8 e- 8, Olle | On Ore 


Oye: S16. O70" [e616 a. 50: (6 6! 6 6 (#6. (ele (97 \6 6: ‘e606. 6 


0» 0/10) OL OO! 0). 6: -@: 690) 6) OY (0 6 O58) ©. 04.6 8) ec 68) 


The work will include all special structures for river crossings, High Potential 
Line crossings, Terminals, Anchor Towers, Transposition Towers, etc., necessary 
for the complete and satisfactory installation of the various lines. 

For the above work tenders were called on June 2nd, as per the advertise- 
ment inserted below, after which the time was extended to July 15th. 


TENDERS. 


HyYDRO-ELECTRIC POWER COMMISSION OF ONTARIO. 


Tenders will be received until Tuesday, 2nd June, 1908, inclusive, for the con- 
struction of (a) Steel Transmission Towers; (b) Transmission Line Cable; (c) Hrection 
complete of Transmission System; according to plans and specifications to be seen at the 
Commission’s Office, Continental Building, Toronto. Tenders will not be con- 
sidered unless on forms supplied. An accepted cheque on a chartered bank for five per 
cent. of the commission’s estimate of the cost of the work in each tender, must accom- 
pany the tender. The cheque will be forfeited if the tenderer declines the contract. The 
lowest or any tender not necessarily accepted. 

Tenders must be sealed and addressed: Hon. Adam Beck, Chairman Hydro-Electric 
Power Commission, Toronto, Ont. 


TENDERS. 


Extension of Time. 
TRANSMISSION LINES—TORONTO-NIAGARA FALLS; ST. THOMAS-NIAGARA FALLS, 


Tenders will be received until Wednesday, July 15, 1908, inclusive, for the con- 
struction of (a) Steel Transmission ‘Towers; (b) Transmission Line Cable; (c) Erection, 
complete, of Transmission System, according to plans and specifications to be seen at 
the Commission’s office, Continental Life Building, Soronto. Tenders will not be con- 
sidered unless on form supplied. An accepted cheque on a chartered Bank for 5 per cent. 
ot the Commission’s estimate of the cost of the work in each tender must accompany the 
tender. The cheque will be forfeited if the tenderer declines the contract. The lowest 
or any tender not necessarily accepted. :; 

Tenders must be sealed and addressed: Hon. Adam Beck, Chairman, Hydro-Electric 
Power Commission, Toronto, Ont. 


On July 15th, twenty-eight tenders were received by your Commissioners, 
fifteen for the supply of towers, five for the supply of cables, five for the erection 
of transmission lines and three for the complete work, as follows: 
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For steel transmission towers, the prices being in cents per pound :— 


2 FIRST ANNUAL REPORT OF 


Canadian Bridge Co., Walkerville. 


DG AA eos eae be es te tok 4.30 OY 0 RRC oe OR ae A 4.90 
panne es nonce hic hoe eo, +, gree Sete 4,30 O. Pierce eee 4,20 
PG eee is cis ations) aoeera castes 8.80 
Ontario Iron and Steel Co., Toronto 
ne ee ee hn eerie 3.65 Digs Us tea oe ase . onde 
Rr ria oi atari wate oh Oe Dee er es, Siler eee oe 4325 
Ontario Wind Engine & Pump Co., 

Rete ee y ois aR is a aie rae 4,10 Pigs ee eee . 4.00 
Re te ee ches orshapeeaer eee 4,20 SDL ae te ne eee 4.25 
John Inglis Co., Toronto. 

OTe a rics ovina an Gott 5.125 Pies verte ce corre me 5,12 
Oaks G a eR Be ete eee 5.125 SD cee DAS eee ae Dede. 
International Marine Signal Co., Ottawa 
DCR ertok ee Tea ekiegten See 8.98 Spline. eee eee 9.00 
Sng a ek see ales te OD teat ees teat 8.25 

TOROS ee eer ghia ric eee ees 8.98 

Russel Wheel & Foundry Co., Detroit, Mich 
DCR cee eats ee eee 3.94 Higs 4s O, ietetate etl Olsteeeas 
a1 O put eeEe CN ere M Re Parishes ABDC 64 4.18 Des ocak eee Pg tne See Wt 
Goold, Shapley & Muir, Brantford ‘ 
1 BG leon, ae Sa orga aea eye OT 3.83 Ftesets44 Cle t ee seston 
See tres oe Oe eae Ae 3.85 Spl cu chee ee cee Ce 
Structural Steel Co., Montreal. . 

De oa ts ote wit ah ieke SE ale ~aeoce LOSS. a ene - oe 4.095. 
SMe ous a ee eee 4.325 Syplvncut seen nue ae ee 4.325 
Collingwood Shipbuilding Co., Collingwood. 

GF ors cia Sia plankton 4.2 BU OSick Waa cae cotta 
no NE eeeanhennne Par gear alias he Ai Splice wise. osmeers May Re 
Parkin Elevator Co.,’Hespeler 
PIE Ee Gti) are tate ce ee 8.875 Pigs. 22-9 eee . 8.00 
Be ee i ihe, eines 8.75 Spl. 22 tonics - 9.00 
Canada Foundry Co., Toronto 
EERE, 2 SO ei a ER ED Nac Tey 5.00 Pigs) ce ee ee - 5.00 
SV LMS Se ai aaa UE Dar on tng a BC 5. 00 Sple ce cee ee . 5.00 


Milliken Bros. Receivers of New York. 


Alternative design. 


OR CN Ra miigheie ean rember: woe) | 3.84 Spl iee tee 4.2 4.1 
oo Gs Conk a oan epee td 3.94 3.84 ODE eke . 3.99 3.89 
dT a2 NS ip es SBA MN ds 3.94 3.84 
British Insulated & Helsby Cables, Limited, Montreal 
Dee. Se Ue Mice ain oe 4.7 Ftg8 sini eee eee 4.7 
Be is aM i ine ae 4.7 S pls tugs eee 4.7 
Riter-Conley Manufacturing Co., Pittsburgh, Pa 

EG feeeeee eeeeeecee eeeececeee 4.30 Spl C9 6's.6 6 @ @.. <1 @ Bie ofa. 6 te. 5.50 
SU Sree Ce cla 4.30 OD. eee - 4.10 
Pigg (ae lie. lye ee 4.00 
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~The following prices were received for the supply on transmission line cable, 
the price being in cents per pound :— 


Dominion Wire Manufacturing Co., Montreal, 


Wonper Cables yoo... ueexs 16ce. Hard Copper Wire.... 15c. 


Aluminum Corporation, Limited, Toronto. 


q PVE CADIC 5 0 coh rate ales os Se a Oc aa NI a EN » 22. 9¢, 
3 Eugene F, Phillips Electrical Works, Limited, Montreal. 

Pe 

. 4 Copper Gable. ....... Seis Leh Hard Copper Wire.. 14.45c 


| Wire and Cable Co., Montreal. 
Copper Cable .....,...e.. 15.65c. Hard Copper Wire.. 15.65c 


British Insulated and Helsby Cables, Limited, Montreal. 
Copper. Cable. veces. 4 s6 18.23c Aluminum Cable.... 28.32 


The following prices were received for the erection of transmission line. 
- Numbers are oes to clauses in erection pega ne — 


Merrill-Ruckgaber-Fraser Co., New York, N.Y. 


£ | ph as Sg a ae a 15.00 Shape en are. Sat - 65 00 
o ONE on 3 geaas CATE Sen eae ag Les ed Dg aie Se . 106.00 
EB Gem ee Oke cs 1.10c. Oe Re iG CNS 106.00 
3 1 Se Te i in a $65.00 BDECH. ae Rares us lic. . 
a Bt re a ay. 65.00 Telephone A....... 400 ,00 
.. EL 65.00 bat, es at ae 390.00 
3 Muralt & Co., New York, N.Y 
B, Paes ea. : 8.00 Wee ns 34.00 
i Pe Men foe? 5, 1. 2c. BE. 2) aneecah wakes 26.00 
: Ses a ei ee bSc) Sieo) cine 1. 2c 
q Mm Maks. 3 2a0. ¢ oR OO ty, Telephone A....... 305.00 
Z eer Soe a OO, OU hy Le pees ah 270.00 
% Deer rne se os ..e.+e... 22.00) Erection only. This is irregular 
i Tis SD ie aan ee 22.00 J 
McLennan & Keyes, Toronto. 
AM oe he telnet eed a kina ton 3.91 Fi Been a oe le la ee 27.00 
OSE SB SUE 6 AU re Ee a 34c, Gee SN gene neta 51 00 
. SMM Red ie eh S ee eh co 33C Pin aces ee eters 55 ae 
PCO eRe Ore oe Ve Seg $24.00 BEC. Oe ore «em ree 
7G BS CLIN Oe arenas) SME 25.00 Telephone Abe cub. oe: $246.00 
ASE MS ee Ree ee CEN by, MOO ie ite ace ag fe rane ae 232.00 
Campbell, Sinclair & Green, Owen Sound. 
ee 
RR eB ie ls tue 3 es $10.00 Spel on eae eae 
fo ts A.. ... $260.00 
rit i ad I ERE ERE oo Pelepoe aig 35000 
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The following lump sum tenders were received: 
F, H. McGuigan Construction Co., Toronto. 


A Aluminum Cable—Milliken Towers or Commission’s Substitute. 
B Copper Cable— ot site Fe he 

C Aluminum Cable—Canadian Bridge Co’s Towers. 

D Copper Cable— oe us a 


KA”? $1,225,000 $5,100 $4 ,690 $3,940 $3 ,430 per mile. 
UB" 1,255,000 5,420 4,920 3,940 3,480 ng 
"Cc? 1,270,000 5,240 4,830 4,080 3,570 ay 
“D” 1,300,000 5,560 5 ,060 4,080 3,620 ws 


Gas and Electric Power Co., Toronto. 
$1,555,150 $6 ,652 $6 , 234 $5123 $4,718 per mile. 


After lengthy and careful consideration of these tenders it was decided that 
tender “C” of the F. H. McGuigan Construction Co. be approved on account of 
the low price and the immense advantage of the fact of the Commission dealing with 
one company in the building of the line. Accordingly contract was entered into 
dated Gth day Nov., 1908, as follows. Agreements of Noy. 25th, 1908, 4th Feb., 
1909, are also attached to this contract. 


THIS AGREEMENT, dated the 6th day of November, 1908, . 
BETWEEN Tue F. H. McGuigan Consrruction Company, (herein called 
the Contractor), the first party, and THe Hypro-Exucrric Powrr CoMMISSION OF 
Ontario, (herein called the Commission), the second party. 
WitNEsseTH, that the parties covenant, promise and agree each with the 
other as follows :— i 


1. The General Conditions of Contract, marked A (11 pages), Instructions . 
to lump sum bidders attached to tender for complete work of high tension trans- £ 
mission lines, Specifications for complete work for high tension transmission lines, ; 
Form of Tender attached to Specifications for complete work for high tension 3 
transmission lines, Specifications for Steel Transmission Towers, Specifications ¢ 


tor Transmission Line Cable, Specifications for erection of high tension transmission 
lines, Data for No. 10 telephone wire and aluminum cable, marked B (31 pages), 
blue print plan of surveyed transmission lines, blue print transmission lines and 
stations (No. A 76), blue print all angle iron footing (No. 3 T 26), blue print 
erection of footing (No. 3 T 29), marked (©, blue print single circuit tower, Cana- 
dian Bridge Company, marked D, double circuit tower, marked H, blue print re- 
quired spacing for hanging insulator for aluminum cable (No. 1 T 32), marked 


F, and all plans, specifications and drawings therein provided for shall form part 
vf this contract. : 


2. The Contractor agrees :— 


(a) To construct and erect the transmission lines complete, as set forth 
in said specifications, plans and drawings, and to supply all materials 
therefor, except high tension insulators. 

(0) To use the best material and perform, the said works in a thorough 
workmanlike manner in strict conformity with the said plans, speci- 
fications and drawings. 

'(c) Subject to receiving notice in accordance with paragraph 3 (c) hereof, 
to fully complete and deliver to the Commission on or before the . 
19th December, 1909, that part of the said works from Niagara Falls 
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(d) 


(¢) 


(f) 


(9) 
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to Dundas, and 120 miles of the said works beyond Dundas, so that 
the Commission may take power pursuant to its contract with the 
Ontario Power Company at said date, and deliver the said power at 
any two of the Cities of Toronto, London and Guelph, and to fully 
complete and deliver the balance of the said works on or before the 
Ist July, 1910. : 
To execute a bond satisfactory to the Commission in the sum of One 
Hundred and Seventy-five Thousand Dollars ($175,000), for the 
proper performance of the said works, and in respect of the liability 
under paragraph 4 (a) hereof to furnish a bond satisfactory to the 
Commission in the sum of $100,000. 

To obtain the aluminum cable required under this contract from the 
Northern Aluminum Company of America, to be made at Shawinigan 
Falls, and the steel towers for aluminum cable from the Canadian 
Bridge Company at Walkerville .", the Ontario Iron and Steel 
Company, of Welland, Ontario. Said steel towers are to be manu- 
factured in Ontario. 7 
On or before the 4th February, 1909, upon request in writing, to 
supply to the Commission, within 30 days, from 50 to 125 tons of 
aluminum cable, as Commission may request, for low tension trans- 
mission lines, at the price per pound set forth in the Contractor’s 
letter of 4th August, 1908, to the Commission. 

To permit the Commission on or before the said 4th February, 1909, 
to withdraw from said tender that part of the transmission line be- 
tween Berlin and London, via Stratford (about 58 miles). If the 
said part is withdrawn the Commission may thereafter reduce or in- 
crease the mileage of the works five per cent., but if the said part is 
not withdrawn, the Commission may reduce or increase the mileage 
of the works ten per cent., and upon any reduction or increase, proper 
allowances shall be made to the parties respectively, at the rates per 
mile set forth in the Form of Tender. 


(hk) On or before said 4th February, 1909, upon request in writing, to 


(1) 


execute a further "contract with the Commission to construct not more 
than 293 miles additional at the same rates, upon the same terms and 
conditions as are set forth in this contract, except as to time of com- 
pletion which shall be a reasonable time to be fixed by the Engineer 
of the Commission. 

The Contractor agrees to alter the design of single circuit and double 
circuit towers shown in blue prints marked “D” and “EH,” sub- 
mitted with his tender of July 15th, 1908, to meet the conditions as 
to height shown upon the blue print marked “F,” and to increase 
the bolting system of the anchorage. All dimensions of parts and of 
members to remain as far as practicable as shown on said blue prints. 
The posts and braces at the ends of cross arms of double circuit 
tower are to be dispensed with and the ground wire attachement pro- 
vided for on the ends of said arms. The Contractor shall forthwith 
erect one single circuit tower and one double circuit tower in accord- 
ance with paragraph 9 on page 6 of the Specifications for steel trans- 
mission towers hereto attached amended after line Il only to read as 
follows :— ) 
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“ (1) Two circuit standard towers: 


“Test No. 1. At each conductor support, a load of 800 pounds 3 
applied in a vertical downward direction; and at each ground 4 
cable support, a vertical downward load of 600 pounds. 

“Test No. 2. At each of any two conductor supports, a horizontal — 
load of 2,000 pounds parallel to the line and applied simul- — 
taneously. F 


“Test No. 3. At lower cross arm connection, a load of 10,000 pounds 
in a horizontal direction parallel to line. 


(2) Single circuit standard towers: 


“Test No. 1. At each con luctor support, a load of 800 pounds ap- 
plied in a vertical downward direction, and at each ground 
cable support, a vertical downward load of 600 pounds. 


“Test No. 2. At each of any two conductor supports, a horizontal 
load of 2,000 pounds parallel to the line and appplied simul- 
taneously. : 


“Test No. 3. At the. middle cross arm, a load of 7,500 pounds par- 
allel to the line. } 

“A factor of safety for material of at least 214 will be required for 
above loads.” 


Should the said towers fail to meet the said tests, the design shall ba 


(7) 


changed to remedy defects, and the said towers shall be tested, in 
accordance with the specifications as in this paragraph above set forth, 
until they are satisfactory to the said engineers. After all necessary 
changes and new improvements have been made, the Contractor shall 
make new plans embodying all the changes and improvements made, 
and these plans, after being approved by the Commission’s engineers, 
shall be accepted as the plans for the said towers under the contract. 


If required in writing by the Commission before the 4th day of 
February, 1909, and after the Commission shall have requested the 
Contractor to supply the material provided for in paragrph 2 (f) 
hereof, or to execute the further contract provided for by para- 
graph 2 (h) hereof, to assign to the Commission the options and 
agreements now held by the Company from the manufacturers named 


In paragraph 2 (e) hereof, for the supply of materials required for 


the purposes set out in said paragraphs to the intent that if the Con- 
tractor fails to supply the material and execute the agreement set 
forth in said paragraphs, the Commission shall have the right to use 
all options and agreements for their own purposes, and shall not be 
liable to account in any way to the Contractor for any benefit or ad- 
vantage that may be derived therefrom. Copies of said options and 
agreements are to be sealed in an envelope and deposited with The 
Toronto General Trusts Corporation. 
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3. The Commission agrees :— 


(2) 


(0) 
(c) 


T’o pay to the Contractor the sum of One Million Two Hundred and 
Seventy Thousand Dollars (1,270,000), for the said works subject 
to reduction or increase as aforesaid, upon the terms and conditions 
set forth in the said General Conditions and Specifications. 


To supply high tension insulators for the said transmission lines free 
of cost and charge to the Contractor as aforesaid. 


That the Engineer shall, pursuant to paragraph 14 (a) of the General — 
Conditions, give his order to the Contractor as soon as possible, and 
not later than the 15th November, 1908, to provide material for the said 
works. Prior to 15th February, 1909, the Commission shall give the 
Contractor access to at least fifty miles of the right of way, continuous 
or otherwise, in stretches of not less than five miles, as the said right 
of way is acquired by the Commission, and as such access is given 
the Engineer shall give his order to the Contractor to proceed with the 
works thereon. On the said 15th February, 1909, the Engineer shall, 
pursuant to said paragraph 14 (a), give his order to proceed with the 
whole works. 


4. It is further agreed :— 


(a) 


(0) 


(¢) 


If within twelve months from the date of the final certificate. of the 
Engineer, it appears that unsound or defective material supplied by 
the Contractor has been used, or the said works have not been exe- 
cuted in a substantial, workmanlike and proper manner, the Con- 
tractor shall be liable to the Commission for all damages arising 
therefrom. No certificate, payment, or other act, matter or thing 
done or omitted under this contract shall bar or prejudice the rights 
of the Commission. 


If any difference shall arise during the progress or after the com- 
pletion of the works, as to any matter or thing arising under or out 
of this contract, such difference shall be referred to two arbitrators, 
one to be chosen by each of the parties hereto, and they shall choose 
a third arbitrator, but if they cannot agree such third arbitrator shall 
be chosen by the Chief Justice at the time of the King’s Bench Di- 
vision of the High Court of Justice. When possible, the arbitrators 
shall decide such difference in a summary manner. Hither party 
may appeal from any award of the arbitrators, as provided by the 
Arbitration Act, R. S. O. Chap. 62, but no such appeal shall be 
carried beyond the decision of the Court of Appeal of Ontario. The 
arbitrators shall not consider any matter or difference which is ex- 
pressly or by implication required or permitted to be decided by the 
Engineer, or as to the grounds upon which, or mode in which, any 
opinion may have been formed or discretion exercised by the Engineer. 


For all purposes of this contract, notices shall be served upon the 
Engineer, or his appointee, in writing for the Commission, and upon 
the Manager, or his appointee, in writing, for the Contractor. 


(d) Time shall be of the essence of this agreement. 
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(ce) This agreement shall extend to, be binding upon and enure to the 
benefit of the executors, administrators and assigns of the first party, 
and of the successors and assigns of the second party. 


In Witness Wuerxor the said Commission has affixed its corporate seal and 
has signed, sealed and executed the present agreement: and F. H. McGuigan, 
Esquire, has signed, sealed and executed the present agreement on behalf of the 
said Company. 


Witness, 


THIS AGREEMENT, dated the 25th day of November, 1908, 


BETWEEN Tue F. H. McGuigan Construction Company, the Contractor, 
the first party, and THe Hypro-ELecrric PowEr CoMMISSION oF ONTARIO, the 
Commission, the second party. 


WitnesseTH: 1. In consideration of the sum of One Dollar and the 
Agreement of 6th November, 1908, between the parties hereto, the first party 
gTeeS -— 


(a) If inaccurate, to correct the designs ““D” and “ E” filed with the Com- 
amission on 12th November, 1908, pursuant to paragraph 2 (7) of said agreement, 
‘so that the said designs shall comply strictly with the said paragraph. 


(b) To permit the Commission, within ten days from this date, to submit a 
design or designs of single circuit and double circuit towers as different from the 
said designs “D” and “E” as the Commission may desire, and upon receipt of 
said designs to forthwith erect towers according to each of the said designs so sub- 
mitted, and to test the said towers in any way the Commission may desire. The 
Commission may waive the right to require the Contractor to erect a single circuit 
and double circuit tower under said paragraph 2 (1). 
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(c) To permit the Commission, within three days of the completion stthe 
said tests, to substitute any modified design, or any other design or designs, pro- 
vided that the increased cost incidental to the use of a tower erected according to 
such substituted design shall be borne by the Commission. The Contractor shall 
be required only to bear a cost equivalent to the cost of erection and test of one 
single circuit tower and one double circuit tower according to the designs “ D” 
and “lH.” The Commission is to bear all cost in addition thereto. When said 
tests have been completed, the following words of said paragraph 2 (+) shall 
apply: “After all necessary changes and new improvements have been made, 
the Contractor shall make new plans embodying all the changes and improvements 
made, and these plans, after being approved by the Commission’s Engineers, shall be 
accepted as the plans for the said towers under the contract.” 


2. Tixcept as herein expressly provided, nothing in this agreement shall vary 
or effect the said agreement of 6th November, 1908. 
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In WITNESS WHEREOF the said Commission has affixed its corporate seal and 
has signed, sealed and executed the present agreement; and F. H. McGuigan, 
Esquire, has signed, sealed and executed the present agreement on behalf of the 
said Company. | 

Tue F. H. McGuiecan Construction Company, 


Per F. H. McGuigan. 
WITNESS: S.B. Vennine. 


As to Signature of Contractor, 
eebe LALIT 
Hypro-E.Lectric PowER CoMMISSION OF ONTARIO. 
A. BECK, 
Chairman, 


W. K. McNaveur. 
W. M. WHITEHEAD. 


THIS AGREEMENT dated the Fourth day of February, 1909. 

BETWEEN Tue F. H. McGuigan Construction Company (herein called 
the “Contractor”), the first party, and THe Hypro-ELrcrric Powrr ComMis- 
SION OF ONTARIO (herein called the “ Commission”), the second party. 

WHEREAS by an agreement dated 6th November, 1908, between the parties 
hereto, the Contractor agreed to construct transmission lines for the Commission, 
and it was provided that the Contractor would supply further material and con- 
struct further transmission lines upon the terms set forth in paragraphs 2 (f) and 
(h) of said agreement. 

WITNESSETH that in consideration of the premises and of the sum of One 
Dollar now paid by the Commission to the Contractor and by him acknowledged, 
the Contractor agrees with the Commission: 

(a) To extend the time within which the Commission may make a request 
in writing pursuant to the said paragraphs respectively from 4th February, 1909, 
to 4th May, 1909. 

(b) That the said extension of time shall, as far as possible, apply to 2 (J) 
of the said agreement. 

(c) That this agreement: shall in no way vary or affect the said agreement 
except as above specifically provided, and shall not affect the rights, if any, of the 
Commission as against any sureties for the Contractor. 


SIGNED, SEALED AND 
DELIVERED 
In the presence of 
D. Z. THOMSON. | 
: F. H. McGuigan ConstTRUCTION COMPANY, 
Per F. H. McGuigan. 


Specifications and plans were prepared for the electrical equipment of trans- 
former and interswitching stations during 1908, and on September 28th, 1908, 
tenders were called for the supply and installation of same, and advertisements 
were placed in all the leading electrical journals and papers as below: 
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TENDERS FOR TRANSFORMER STATION EQUIPMENT. 


Tenders will be received until 6 p.m., Monday, 28th September, 1908 (a), for the 
supply and erection of 68,500 Volt Single Phase or 110,000 Volt Three Phaes Transformers 


for operation on the Commission’s 110,000 Volt Transmission System; (0) for the manu- — 


facture, supply and erection complete of the Switching and Indicating Apparatus for the 
110,000 Volt Transforming Stations. Apparatus is required for the following high tension 

- transformer stations: Niagara Falls Step-up Transformer Station, Toronto, London, 
Dundas, Guelph, Preston, Berlin, Stratford, St. Mary’s, Woodstock, Brantford, and St. 
Thomas Step-down Transformer Stations; all according to plans and specifications to 
be obtained at the Commission’s Office, Continental Life Building, Toronto. Accepted 
cheques on chartered banks for amounts specified in “Instructions-to Bidders” must 
accompany each tender for the work. These cheques will be forfeited providing the 
tenderer declines to enter into a contract after due notice by the Commission. 

The lowest or any tender not necessarily accepted. 

Tenders must be sealed and addressed: 

Hon. ADAM BECK, 

Chairman, Hydro-Hlectric Power Commission, of Ontario. 


. 


Toronto, Ontario. 


Newspapers inserting this advertisement without authority from the Commission 
will not be paid for it. 


The instructions to bidders and forms of tender for this work follow. 
Several tenders were received for this work, and are under consideration. 


INSTRUCTIONS TO BIDDERS ATTACHED TO SPECIFICATIONS FOR SWITCHING, Con- 
TROL AND Protective Apparatus, Etc., ror INTERSWITCHING STEP-UP ~ 
AND STEP-DOWN Peeters STATIONS. 


1. Tenders will be received up to 6 p.m., September 28th, 1908, by the Hydro- 
Electric Power Commission of Ontario, Ay the furnishing, ‘lines installing, 
testing and placing in satisfactory operating condition, the switching, ‘control, pro- 
tective apparatus and service equipment complete for the interswitching, and trans- 
former stations, according to the attached specifications. 

%. Each tender shall be enclosed in a sealed envelope marked “ Tender for 
110,000 Volt Switching, Control and Protective Apparatus, etc., for Interswitching 
and Transformer Stations,” and addressed to the Hon. Adam Beck, Chairman of 
the Hydro-Electric Power Commission of Ontario, Toronto, Canada. 

3. ‘The signatures of the parties tendering shall be in their respective hand- 
writing. 

4, ‘Tenderers shall make themselves personally acquainted ahh the site of 
transformer stations, with the nature of the materials to be handled and assembled, 
end with all the ponditions affecting the work to be done. : 

5. Tenders shall be submitted on the accompanying “ Form of Tender,” with 
ihe tenderer’s attached schedule of tests, data, etc. Any tenders offered on other 
forms, or with erasures or alterations, may be rejected as informal. The tenderer 
may also attach to the form of tender additional alternative tenders for the works 
epecified. 

6. Hach tender shall be accompanied by the “ Instructions to Bidders,” speci- 
fications Nos. N-80824, T-80824, L-80824, P-80826, W-80826, D-80827, St.-80827, 
[-80902, E-80905, 0-80908, and G-80816, with the Plane and dees accompany- 
ing specifications, and tenderer’s attached schedule of tests, data, etc., all of which. 
shall form a part of the contract to be entered into by the successful tenderer. 

7. The tenderer shall state prices as follows: 
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(a) Prices for each interswitching and transformer station complete as speci- 
m™ fied. — 
3 (0) Prices on spare apparatus delivered and erected ready for operation. 
a 8. Each tender shall be accompanied by a certified cheque for Twenty thou- 
_tand dollars ($20,000.00), which certified cheque shall be forfeited to the Hydro- 


| Electric Power Commission as liquidated damages, in case the tenderer fails to 


execute the necessary contracts herein referred to within two weeks after notifica- 


| tion to him from the Commission to do so. Cheques shall be returned to the 


respective bidders by the Commission, upon the awarding and execution of the con- 
tracts as aforesaid, and at any rate within sixty days from the date of the opening 
of bids. 

, The successful tenderer will be required to execute a satisfactory bond in the 
sum of One hundred and twenty-five thousand dollars ($125,000.00) for the proper 
performance of the work embraced in the contract. 

9. The Commission reserves the right to reject any or all tenders. The 
lowest or any tender will not necessarily be accepted. 

10. The contract shall contain clauses protecting the Commission from 
monetary loss due to patent litigation, negligence, defective material or workman- 
ship, or to the use of improper apparatus, or to damage to property or persons, or 
to any cause whatsoever to which the contractor is liable. 

Dated August 29th, 1908. 


HYDRO-ELECTRIC POWER COMMISSION OF ONTARIO. 


KorM oF TENDER ATTACHED TO SPECIFICATIONS FOR SWITCHING, CONTROL AND 
PROTECTIVE APPARATUS, ETC., FOR INTERSWITCHING AND ‘l'RANS- 
FORMER STATIONS. 


2 a en a , the undersigned, hereby offer to furnish to the Hydro- 
Electric Power Commission of Ontario, all the necessary materials, labor, machinery, 
equipment, etc., and to execute and complete in a satisfactory manner all the works 
required in connection with the manufacture, testing, delivery, erection, final test, 
and placing in satisfactory operating condition in the transformer stations of the 
Hydro-Electric Power Commission the switching control and protective apparatus, 
instruments and service equipment complete, all according to specifications and 
SST GLU TOG (A GOI Casi as ea Rae Risa sy era se teh RSL em 
will supply the apparatus with all accessories complete, installed in the Commis- 
sion’s stations, as below :— 

Niacara Fatys Step-up Transformer Station, according to Specifications No. 


N-80814 complete, for the sum of ......... Be OM aR Nc ($ ) dollars. 
Toronto Step-down Transformer Station, according to Specifications No. 
mes0seA complete, for the stim of ..............226+--0-s (8 ) dollars. 
Lonpon Interswitching and Transformer Station, according to Specifications 
No. L-80824 complete, for the sum of ........--...++seeeee- ($ ) dollars. 
Dunpas Interswitching and Transformer Station, according to Specifications 
No. D-80827 complete, for the sum of ........--.++eeeeeeeeeeeee ($ ) 
dollars. 


GurLPH Interswitching and Transformer Station, according to Specifications 
for Guelph No. W 80826 complete, (a) 13,200 volt system, for the sum of 
Ny iia creer ec eon) 2s ($ ) dollars; (5) 2,300 volt system, for the sum 
0 ES oe reir ($ ) dollars. 
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PRESTON Interswitching and Transformer Station, according to Specifications — 


NossP-80826 <complete, ‘for: the sum<Ol 9... .'5.1<couee ie. ee ee ($ )@ 
dollars. ‘ 

Bertin Interswitching and Transformer Station, according to Specifications 4 
for Berlin No. W-80826 complete, for the sum of ).).4.. 20.0452.) 2 on eee + 
($ ) dollars. : 


STRATFORD Interswitching and Transformer Station, according to Specifica- | 
tions for Stratford No. W-80826 complete: (a) 13,200 volt system for the sum — 


Ute Rit A eee nen ae ($ dollars; (b) 2,300 volt system, for the 


SILUUEY "G1 ae mar prea sb MIs 109 ($ ) dollars. 
St. Mary’s Interswitching and Transformer Station, according to Specifica- 
tions for St. Mary’s No. W-80826 complete: (a) 13,200 volt system, for the sum 


Of EOS 8 aie Maa aii ($ ) dollars; (6) 2,300 volt system, for the 
SLUTUNG EL Ree ee Marae nie arg ing A ($ ) dollars. } 

BrantrorD Interswitching and Transformer Station, according to Specifica- 
tions for Brantford No. W-80826 complete, for the sum of .....:........25...08 
($ ) dollars. 

Woopstock Interswitching and Transformer Station, according to Specifica- 
tions for Woodstock No. W-80826 complete, for the sum of .............00cc00. 
($ ) dollars. 

St. Tuomas Transformer Station, according to Specifications No. St.-80827 
complete: (a). 13,200 volt system, <for‘the sum of 0... 9...0.c eee ee 
($ ) dollars; (b)°2,300 volt system, for the sum’ of.) 0.5.) ea) eee 
($ ) dollars. 


In case changes are made in any of the above stations necessitating more or — 


less apparatus than called for in the attached specifications, the above lump sum 
tenders shall be increased or decreased by amounts based upon the following 
prices: | 


5 Se ra PNR rsey Oktay, Pp a) , hereby submit the following unit prices for 


apparatus with accessories furnished and erected complete, according to attached 
specifications except as noted. 
Niagara Falls Transformer Station. 


One 12,000 volt, 600 ampere automatic, electrically operated, remote control, 
oil switch, with control and indicating devices and wiring, but without series trans- 


gommers;. "Type <2. 0. cilbaieis wee le oon eee ee ee for the 
SANT US MI rr ner beri acti Diba A ECE .. ( ) dollars. 

One 12,000 volt, 600 ampere, disconnecting switch, mounted, complete with 
ememlatores Type! os el ete. on orate ee oe for the 
NIT Oot PRs Mm RAT ($ ) dollars. 

One potential transformer on 12,000 volt circuit, for operating a wattmeter 
Preverornmoter:s 1. Vpe- chee sc ce eee eee for ‘the: stim Of 2.4 eee 
($ ) dollars. 

One series transformer for 600 ampere, 12,000 volt circuit, for operating an 
oil switch, a wattmeter or an ammeter; Type ...............) geese for the 
SLUR, C025 Re Ee eniaa ahem ain tet Dahan ($ ) dollars. 

One polyphase recording wattmeter, scale 0-12,000 kilowatt, without trans- 
LOMIMELE SL PE baat Patra eh pee Cc for the sum of...) 2 eae 
($ ) dollars. 


i 5 > oo a 


a 
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One 110,000 volt, 100 ampere automatic, electrically operated, remote control, 
Peeewitch, with control and indicating devices; Type ............0e cue neces for 
Ole eee eee eg ene ($ ) dollars. 

One 110,000 volt, 150 ampere disconnecting switch; Type 
IGE OI peg ees ($ ) dollars. 

One set of three, 110,000 volt, series, inverse time limit overload relays for 
operating an oil Erion an NV EDIOr ee MG PER Me a Soutien teers we otiata ta for the 
PON oer cikies Gye oor ae eo 6 Sos ($ ) dollars. 

One set of three 110,000 volt, series transformers with an inverse time limit 


overload relay for operating an oil switch with wiring; Type............... for the 
RIO ae oe ce ee ($ ) dollars. 
| Pree O00 vol oll ansulated choke coils Type se. ie eae we oe 
EMR CNR ry. coe se oles wi viola ale ss cb a as ($ ) dollars. 
a One set of 110,000 volt electrolytic lightning arresters; Type .............. 
MRRMEMS OI OL ef oo). ta ee aeres Caos ($ ) dollars. 

Six 110,000 volt station busbar insulators with conductor clamps and sup- 
RE A ORI aie ele cp ae ss ey See weiss LOE CNG, SUI Olivine 18s orca en ness eels 
($ ) dollars each. 

Mace ria 000 voluline outlets Type vai wee ce eon an ee ne for the sum of 
($ ) dollars. 


Toronto Transformer Station. 


One 110,000 volt, 100 ampere automatic, electrically operated, remote con- 


trol, oil switch with control and indicating devices; Type ..........+.+seeeeeee 2 
BmMPICR PUNTO Ui tece ral hee e scorch a <5 > ble vice toe ($ ) dollars. 

One 110,000 volt, 150 ampere disconnecting switch, mounted complete with 
cr SNPS) Se UGG eh a aan a eae FOr Iter SUI OTs cytes tes crates ee 
($ ) dollars. 


One set of three 110,000 volt, series inverse time limit overload relays for 
operating an oil switch, with WYRE SL ypoeiest: utes 20s) tare tar lates tirsks UN on, sues wei 


Rem MOI A OR Peet eile Sie sls ccaicig ee ss ($ ) dollars. 
One set of three 110,000 volt series transformers with an inverse time limit 
~overload relay for operating an oil switch, with wiring; Type ............+++++ 
Be MOR SUT Ol petty Caries d ye ee soa eo ($ ) dollars. gates 

One 110,000 volt oil insulated choke coil; Type ........-++ eee e reece recess 
RPE MGMCUTINIOT S(t el Ose gee oe ee oid Geis ($ ) dollars. 

One set of 110,000 volt electrolytic lightning arresters; Type..............+. 
oes LL STINE (00a ed ean ira ee ae a ($ ) dollars. 

Six 110,000 volt station busbar insulators with conductor clamps and sup- 
eM VC ci oie a curly aie'e wv» restee eiele eh eee's fore the seu (Ok cco sos ean eet hae 
($ ) dollars each. 

One 110,000 volt line entrance; Type .....-----seeeeee eee ee eee e eens 
Ber PRSIIN Olas Deis aiare wattle. ole ne ule secs ($ ) dollars. 


One 13,200 volt, 300 ampere automatic electrically operated, remote control, 
oil switch with ean and indicating devices and wiring, but without series trans- 


OTOL LN Cas Ai era ane Gree aera fOry the SSui Oba. ain ts re ene 
($ ) dollars. 

One 13,200 volt, 300 ampere, disconnecting switch, mounted complete with 
insulators ; Type OU Desert a Bee Ne ee aoe fom the sui Of ees. va aek ene : 


($ ) dollars. 
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One potential transformer on 13,200 volt circuit for operating a wattmeter or 4 


asvoltmeters Ly pe inp cou on ae tk Dis aie for the:sumi of, ..2)>..e36 0 
($ ) dollars. ‘ 

One series transformer for 300 ampere, 13,200 volt circuit for. operating an 3 
oil switch, a -wattmeter, or an ammeter; Type .......0.. 0. en Gs eee a 
Peres cOb Cok he ES Ra hee teal a aire ($ ) dollars. 

One 13,200 volt air choke coil complete with insulators and base; Type .. 
ee fe saci ie cians bch s Si cehahare eeninit for the sumsof ccc. cece eae ee 
($ ) dollars. . 

One set 13,200 volt electrolytic lightning arresters; Type.................. 
fomeae sum 01 2)... ha cee Pitre ee ($ ) dollars. . 

One set of multiple gap arresters and accessories for 13,200 volt line erected 
PURECLE se L YPC. ce ln sis Meee see etal decane for ithe sums \of 22.5%. eee ee 
($ ) dollars. 

One polyphase recording wattmeter, scale 0-5,000 kilowatt without transfor- 
TDS Fe LPO a oss ntaia gto wget Sea forathe sumiaot 1:1, . cs obs ee 
($ ) dollars. 


London Transformer Station. 


One 110,000 volt, 100 ampere automatic, electrically operated, remote con- 
trol, oil switch with control and indicating devices; Type.................... 
Dorecne sim O11.007.0°, ay see oe ($ _) dollars. 

One 110,000 volt, 150 ampere disconnecting switch, mounted complete with 
mmsulators: “Ey pes. ..'. 2)... pe eee: toruitievsum~-oli |.) ket wee eee 3 
($ ) dollars. 

One set of three 110,000 volt, series inverse time limit overload relays for 
operating an oil switeh with wiring;.Type >.................. for the sum of 
We kes 5 eS ($ ) dollars. | 

One set of three 110,000 volt series transformers with an inverse time limit 
overload relay for operating an oil switch, with wiring; Type.................. 
POrsthe sum” Ofc. <.5.1o aks eee eee ($ ) dollars. 

One 110,000 volt oil insulated choke coil; Type..........-........ for the 
BUTI Olio aus Cs dane ore ($ ) dollars. | 2 

One set of 110,000 volt electrolytic lightning arresters; Type.............. 
“yk kd geen for the:sum) of: 3224. 230 een ) dollars. 

Six 110,000 volt station busbar insulators with conductor clamps and sup- 
ROTA e UNDE | nist’. ais th was elem eaten for the sum. oflivn.tas ase sa ee ee 
($ ) dollars. ‘ 

One: 110,000 volt line entrance; Types. >. 2 aes ee ee for the sum of 
D5 25 epee ($ ) dollars. 

One 13,200 volt, 300 ampere automatic electrically operated, remote control, 
oil switch with control and indicating devices and wiring, but without series trans- 


PEN OUS EE UNDO onict htieice ce ta ett ee for. the sum iof@y. eens RPE ger ae hy § 
($ ) dollars. 

One 13,200 volt, 300 ampere, disconnecting switch, mounted complete with 
gULOre eo ORS Fic ee iad aya ee for -the :sum of.) eee PUI tates ia 
($ ) dollars. 

One potential transformer on 13,200 volt circuit for operating a wattmeter 
Dia volumeter.. lyme. 52. ele a i bie Ac fox the sum of, ....2555 ceueeeeeees 


($ ) dollars. 
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One series transformer for 300 ampere, 13,200 volt circuit for operating an 


Gieewiven, a wattineter, Or an ammeter; Type ..... 0.0.00... 4. ees for the sum 
co A ee ean ($ ) dollars. 

. One 18,200 volt air choke coil, complete with insulators and base; Type 
UES a eal earn HOVE Meret OTe co. cent sha eis eae ($ ) dollars. 

One set of 13,200 volt electrolytic lightning arresters; Type.............. 
oe RUEOR LC SUN OT ue 6 olen wie Cee thee ies AD ) dollars. 

One set of multiple gap arresters and accessories for 13,200 volt line erected 
Pe VOC Stee eet et see ele kt POD AMO SUI OCS a 67S nn, eer ae nee 
($ ) dollars. 

One polyphase recording wattmeter, scale 0-5,000 kilowatt without trans- 
AS GE Bg 07S eae eee LOVE PRE SUA Olean ths pers eels nce ee ate 
($ ) dollars. 


Dundas Statton. 


One 110,000 volt, 100 ampere, automatic electrically operated, remote con- 


fol oll switch with control and indicating devices; ‘T'ype ....2.....0.5.505-03 
Mme a Ol oe et. ceo 6 ($ ) dollars. 

One 110,000 volt, 150 ampere ,disconnecting switch, mounted, complete with 
BO aeOtr ype rt lat Ge cuits a he se oes for AHee SAMY Ole tere wen esate ts | 
(§ ) dollars. 

One set of three, 110,000 volt series with an inverse time limit overload relays 
for operating an oil switch, with wiring; Type...............6. esses. for the 
OSS OLE 51 hi iene Rc a a aa ar ($ ) dollars. | 
One set of three, 110,000 volt series transformers with an inverse time limit 
overload relays for operating oil switch, with wiring; Type.........-..++.-+++5 
Berm HetsIN Ol ce «lb. we tie eo oe ols ($ ) dollars. 

One 110,000 volt oil insulated choke coil; Type ..........--...--4-- for the 
[0 ee AS Sve toe ae ($ ) dollars. 

One set of 110,000 volt electrolytic lightning arresters; l'ype ........+---+-+5 

Re SUN OL Fee ee ee ee ee ($ ) dollars. 

Six 110,000 volt station, busbar, insulators with conductor clamps and sup- 
i 9 LAG Oia AAAS SP Rarer carr een forethe SUI Obie alec 6 cee eee omen 
($ ) dollars. 

One 110,000 volt line entrance; Type ....--- seer steer eter eee for the 
BORE er crecc ig we ale #'e ($ ) dollars. 


eee rere ect. ve eee ees oe eee LOT tlie SUNIe OL tat iat tamara rcena utes 
($ ) dollars. 

One 13,200 volt, 150 ampere, disconnecting switch, mounted complete with 
Mose VOTS eM VPC oa. stl efectos seme ne for the SUM Olas piven sana 


(§ ) dollars. 


One potential transformer on 13,200 volt circuit for operating a wattmeter or 


a voltmeter; Type ee Bea eine. 6 fOr.the- SUI OL. 2s. oe: ec eeeneee 


($ ) dollars. i 
One series transformer for 100 ampere, 13,200 volt circuit for operating an 


oil switch, a wattmeter or an ammeter ; Ae at Aad agi woe o ienens wages for the 
SGT fad ward 6s, » Leis. ($ ) dollars. 3 
7 H.E 
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One 138,200 volt air choke coil complete with insulators and base; Type 


geet ee oe ier tts for ‘the “sumol) ad ..: Gan ceney ee eee ) dollars. 

One set of 13,200 volt electrolytic lightning arresters; Type................ 
POTS ME ROUT OL, ul h i caer 34m hate a tpareteie ($ ) dollars. 

One set of multiple gap arresters and accessories for 13,200 volt line, erected 
COM DIOLe so PV PO oh, otek aca vee cele enares uhereer eieteeiseam for the sumyote. hove: coe pee 
(F ) dollars. 

One Polyphase recording wattmeter, Scale 0-2000 kilowatts without trans- 
Foemersss- Type. sscnle s+ Gee aestiane aot Ssyanee te tie ele a ae for the sum 
Cie ce Sata ie Steiner op ($ ) dollars. 


Preston Station. 


One 110,000 volt, 100 ampere automatic hand operated, oil break switch, with 


indigators > Dy pe: i 4%. ae cede de ace = bles noe ote pe ete ee terre for the sum 
Be a OPN ie cues se ae ($ ) dollars. 

One 110,000 volt, 150 ampere disconnecting switch, mounted complete with 
Insulators; “Type... ..: scmee pee cds Strata jae No for the sumo. ae ee 
($ ) dollars. | 

One set of three, 110,000 volt series inverse time limit overload relays for 
operating: an oil switch; with wiring! Dy pers <seneres eee .for the sum 
OE ee 2g eta Bical eee ($ ) dollars. 


One set of three 110,000 volt series transformers with an inverse time limit 
overload relay for operating an oil switch, with wiring; Type 


HOES CHO LSUIN OL 2 cro bow is bes ($ ) dollars. 

‘One 110,000 volt. oil insulated cehoekescoil: Alype. nea. ee for the 
SUE MEOd oc os ah. e ants La Ae ($ ) dollars. 

One set of 110,000 volt electrolytic lightning arresters; Type .............. 
forepue-suru. Ol, . . 2. di. eal eee ($ ) dollars. 

Six 100,000 volt station busbar insulators with conductor clamps and supports; 
BDC eatis. eo. oi. semen for; the eum “Oly cast. sce eee eruee ($ ) dollars. 

One “110,000 volt: linesentrance;liype es teres for the 
STIL ROL tp o7-c0: 3/.1<1 3s «sha ae eg ene ($ ) dollars. 

One 6,600 volt, 300 ampere automatic hand operated oil switch, without series 
PermeLormers 5 Type 4: 3).A eee er as eee for, thesum ‘ofits oe 
($ ) dollars. \ 

One 6,600 volt, 300 ampere disconnecting switch, mounted complete with in- 
BMT CLV PO vy oct4' bab fae CO te fourm ee eee for the eumipols) ter tie aoe | 
($ ) dollars. , 

One potential transformer on 6,600 volt circuit for operating a wattmeter or 
meOLUMevers Ly pei is iss og ee ee ee i ee for: the: cumiol pce ss aere 
($ ) dollars. 

One series transformer for 300 ampere, 6,600 volt circuit for operating an oil 
switeh, a watimeter, or an ammeter; Type. 2... -2. 279 )a ee ee for the 
BYIG MBO de tte ok ela %, Lhe ques tie ($ ) dollars. 

One 6,600 volt air choke coil complete, with insulators and base; Type........ 
POV ere SU UTSOE fhe soe tate v ncete ls napenty ($ ) dollars. 


One set of 6,600 volt electrolytic lightning arresters; Type 
LOE The Ages sae ws nocd esa a ($ ) dollars. 


oo eee eee eee ewe eee 
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One set of Bihapla gap arresters and accessories for 6,600 volt lines erected 


eee eds ee ek eke less cts LOL -bNe AHI Ol). ana, a eee 
($ ) dollars. 
_ One polyphase recording wattmeter, Scale 0-3000 kilowatts without trans- 
GOP ee ss ais ace eid sie gs a 0's for the Suit -0te a 250.6 ie eens 
($ ) dollars. 


Woodstock, Berlin, Brantford, Guelph, Stratford, St. a and St. Thomas 
Stations. : 

One 110,000 volt, 100 Nyebes beeeinitth hand operated, oil break switch with 
indicators: Type EE ee ae hes tag POretiO SUINMOL .. Sea se tces bape 
— (§ ) dollars. 
; One 110,000 volt, 150 ampere disconnecting switch, mounted complete with 
ASTID SR? I Sc rg TOM te: SUM OL sc eae peace ae ay aes 
($ ) dollars. 

One set of three, 110,000 volt series inverse time limit overload relays for 
eaten an oiewiten. with wiring; Type si... 5. os ee eke we ties for the sum 
MAEM el rs FCPS a} So yoiar ee 4. ($ ) dollars. 

One set of three 110,000 volt series transformers with an inverse time limit 
overload relay for operating an oueswiteh, withewiring:; “Pype-2).s24 ce scw ces 
05 ASS Sp TTEN 0 ae i aren ($ ) dollars. 

Oncerte-)00-vol-o1,msulated choke coil; Type. << 2.5 tee ssa a oe gs oe oe oe 
Lot UG nee nD Sere (a ) dollars. 

One set of 110,000 volt electrolytic hghtning arresters; Type .............. 
EEE TG CO so LES ee oie ede oo b's ($ ) dollars. 

Six 110,000 volt: station busbar insulators with conductor clamps and sup- 
OTE 3 TEMG INSS ye 0 Se ge for iheteum: 015 Sere ee ce ii 
($ -) dollars. 

One 110,000 volt line entrance erected complete; T'ype ............-...0-- 
eee ABIL Eon re coe shells ovis a's nielacé 8 os « ($ ) dollars. 

One 13,200 volt 100 ampere automatic, hand operated oil switch, without 
Pee CM COMCTOLINGDS SA LY PC. «ais ee 8d ca eon Seo ns ce eds se coe eo e's for the sum 
SY ee ($ _) dollars. 

One 13,200 volt 100 ampere haem switch, mounted complete with 
insulators ; : Type sy CORSA EI eae for-the.stiny Of ante etre es ee ee 
($ ) dollars. “ 

One potential transformer on 13,200 volt, circuit for operating a wattmeter 
Suereroltmeter fh Vpee. 2. ec eee wee eee eee > forthe sun Ol stir ie.” 
($ ) dollars. 

One series transformer for 100 ampere 13,200 volt circuit for operating an 
oil switch, a wattmeter or an ammeter; Type ......-----++eeeeee rere for the 
BMT oor eh Sw lacelc le a be bee ($ ) dollars. 

One 13,200 volt air choke coil, complete, with insulators and base; Type...... 
EP ACS LG) Se a ($ ) dollars. 

One set of 13,200 volt electrolytic lightning arresters; Type ....-..----+--- 
OS CISSY EIT Gy 2 er eee ($ ) dollars. 

One set of multiple gap arresters and accessories for 13,200 volt line erected 
Bete, PVC ic. oe cicie oie’ net eee ene for tne, SUMP OL a. ac. stuart 6 scene 
($ ) dollars. 


eo 
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Guelph Station.—2,300 Volt Apparatus. 


One 2,300 volt, 750 ampere 3 P.S.T. automatic, hand operated oil switch with- 
out series transformers; Type ..........6..0se.08- forthe: Sut Ol st. opener eee 
($ ) dollars. 

One 2,300 volt, 750 ampere, 1 P.S.T. disconnecting switch, mounted complete, 
WARIS ADSL AGODS 3 ol VG Yee ar sow: sce epeicieiaks oer sain ee for Ne sum 70t sty See eae 
($ ) dollars. 

One potential transformer for operating a wattmeter or voltmeter; Type 
<3 RES See forthe. Bull ol oy. sc ee eee ) dollars. 

One series transformer for 750 ampere circuit for operating an oil switch, 
a wattmeter, or an ammeter; Type .................. for the-sum“olf saan. ca 


Stratford, St. Mary’s and St. Thomas Stations —2,300 Volt Apparatus. 


One 2,300 volt, 500 ampere, 3 P.S.T. automatic hand operated oil switch 


WitNOUL. LANEIOTMOrS ; 1 YPC. a wa ate on ele ee for the etm ‘Of... oases 
($ ) dollars. 

One 2,300 volt, 500 ampere 1 P.S.T. disconnecting switch, mounted complete 
with insulators; Type ....... ANNs eitea Nett eae forthe sum. Of one ee 
($ ) dollars. 

One potential transformer for operating a wattmeter or a voltmeter; Type 
AM ee On ace la o Wares seu forthe Sumnol yt see we ee ) dollars. 
($ ) dollars. 

One series transformer for 500 ampere circuit for operating an oil switch, 
ora wattmeter or an ‘ammeter; “lypes: vec eo te Se ae eee for the sum 
DEM evers Sette oct asau cheoiee ($ ) dollars. : 
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GENERAL. 
Instruments without Transformers. 


One polyphase recording wattmeter— 


pe cuaie sO 2000 kilowattss Ty pecs sn eae ees few ance for the sum 
Cli BO ay, ee ni Mn ($ ) dollars. 
iy ocale.0-3000 kilowatts; Type 50.60. oon feat ee nes for the sum 
OR sn e aids chee tes dee cs ($ ) dollars. 
(ne recording power factor meter; Type. oo. e ne cc cine eb ws for the sum 
<5 ce 3 Oe a ($ ) dollars. 
One recording voltmeter— 
ee catenin WOUFED O00. Ly Pe hid crass es wwisinen ec od dap tow's for the sum 
48) hy 2 ai ye a a ($ ) dollars. 
Gime edles he oU0S 000s LY Pe +... legit Wien o uie eee ee for the sum 
MENS we feces stiy areca: SP ws ($ ) dollars. 
One indicating A.C. ammeter— 
Pe es 00S EVP ies cates ae aS sie ie nee rs sue te ne for the sum 
| DEPORTE Noe wisn aud cake ($ ) dollars. 
Cea enU DO phy PO rs nie. Sis kee Pawo cates wale ae for the sum 
SE ON ce ha ccs sian aryl ($ ) dollars. 
One indicating A.C. voltmeter, Scale 0-15,000; Type .....:....--.-00- 
PUMNPPCMeM Or nt SAR ene Ges as alee ($ ) dollars. 
One indicating polyphase wattmeter— 
(a) Scale 0-2,000 kilowatts; Type ............++++005- for the sum 
UT a Se oe eae re es ($ ) dollars. 
(b) Scale 0-3,000 kilowatts; Type ........--.++---0:- for the sum 
OTE, AOE PSR eae cr lea ere ($ ) dollars. 


Service Equipment. 


One 25 kilowatt single phase transformer, 12,000 volts to 125 volts; Type 


no 6 OBIS Eee re eee POT MeesUIMCOL dei eusidlee ies ka es OP ) dollars. 
One 15 kilowatt single phase transformer 13,200 volts to 125 volts; Type 
eee Pe INS Ca ue.s POG SU OL fae anes snce Sit ats ($ ) dollars. 
One 5 kilowatt single phase transformer, 13,200 volts to 125 volts; Type 
BT 5 ahs pigiuicis tis siglo eins e's POEM SUTMILOlan hat ae in se ele $ ) dollars. 
One ¥5 kilowatt three phase transformer, 12,000 volts to 125 volts; Type 
dot OR eae for phe summol. a. sacs ass cies AP ) dollars. 
One 45 kilowatt three phase transformer, 13,200 volts to 125 volts; Type 
uth NEI ee ee Rete SUIDNO Leos apiece Ge ) dollars. 
One 15 kilowatt three phase transformer, 13,200 volts to 125 volts; Type 
Os GES ae eee forthe sumwot.v..tearnes ee ) dollars. 
- One 5 kilowatt motor generator set, 125 volts A.C. to 125 volts D.C.; Type 
nS oo ee eee for thie SUM OL o- 2s). noid Piranece ($ ) dollars. 


SEC. a" Cie: 162 Cs O11 (oO) 2) 0) 0) O° (0! “O° 'e (ex 0" © 


to enter into a contract in form satisfactory to the Commission for the due and 
proper execution of the work for the sums and on terms herein stated, and 
further agree to furnish security for the due performance 
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of the contract in the form of a Bond satisfactory to the Commission, for 
One Hundred and Twenty-five Thousand Dollars ($125,000.00) with a Guarantee 
Company or other sureties as the Commission may determine. ~ 

La alo dea pith ie Be aaa BE Rea , herewith enclose an accepted bank cheque pay- 
able to the order of the Oitinica of the Hydro-Electric Power Commission of 
Ontario for the sum of Twenty Thousand Dollars ($20,000.00) as required in 
the “Tastructions to Bidders” attached, dated August 29th, 1908. 

eres ee nee A STS hereby offer and agree, should the Contract 
PemeOr sk NS to complete the whole of the work specified and to hand 
it over to the Commission ready for operation within.................. months 
after the date of notification from the Commission to begin work. 

Re cs cy slew sak ae , hereby certify thata:ae es. e eee have care- 
fully investigated all conditions and items of cost which may or can possibly enter 
into the cost of the work to be performed, or the amount of Tender submitted. 

pp Tie dd 2 Lae tens oe eee ee eee ee 
Post. Office. Address "43 Jones. pe eee 
MD AtCO SAL. S155, See ane oe 1908. 


INSTRUCTIONS TO BippERS, ATTACHED TO SPECIFICATIONS FOR 63,500 SINGLE 
PHASE AND 110,000 Voit THREE-PHASE TRANSFORMERS. 


1. Tenders will be received up to 6 p.m., September 28th, 1908, by the Hydro- 
Electric Power Commission of Ontario, for the manufacture, delivery and complete 
installation of the following transformers, according to accompanying specifica- 
fions for single phase and three-phase ‘Transformers. 


, : Number! Capacity Primary | Secondary 
Erected in Stations at receiv'd.| Kk. V. A, | Phase. voltage. voltage 

NSE SEU ALIS orc ois bw oe SEA Oh eee 9 3,000 1 12,000 63,500 
BGO GON ois oo care cages cares els 6 1,250 1 63,500 |13,200-6,600 
LIE Le RUE pn a wine 3 1,250 1 63 500 a 
SOTA MIS Mase oS. SoBe 5 cre ee ce 3 500 I 63,500 ee 
OPMCEIAN fos .-. 20s ks occa se shee ae it 1,500 3 110,000 ee 
BREAMULOT ies. kas oie sae eee 3 500 1 63 ,500 os 

CEES USN ES Rid ogg ea gE va te eet 1 1,500 3 110,000 ae 
Bee S cei regs. aa bres © SLRS 3 500 1 63 ,500 7 
IUGR Gate ish c 2, ee SG ee et on 1 1,500 3 110,000 6 
WGHASTOC Ka oF sok 5c 6 tte Pee 3 400 I 63 ,500 a4 
DrayVMOGUSUOCK: «5's Sis JoeaA alee 1 1,200 3 110,000 $5 
PRCOS PONE eth. css Sa eee eae 3 750 bi 63,500 - 

BME O SLO, foo on ae il 2, 250 3 110,000 aé 
SE DIM eee ote Sie ta OAs 3 750 }) 63 ,500 ys 
crcLEGh Dl la, S89 anes CA te ie OE ON ea 1 2,250 3 110,000 cH 

SC nT AN ig A a a a eR 3 500 1 63 ,500 oe 

PRO RTACION ces oo. es fee he Le 1 1,500 3 110,000 ae 

PEE MUIIES 655. << ae thviok Cente oe Sele 3 500 1 63 ,500 ae 

or St. Thomas PIN tic yaa ne Cos aie oo 1 1,500 3 110 ,000 - 
Paty See ots eg Baka tente sid abe ehe oe 3 400 1 63 ,500 Ss 
Grebe Ar Ges Wet ok ss ae 1 1,200 3 110,000 ts 


The above transformers shall be designed for operation at either 13,200 or 
6,600 volts by placing low tension windings in series or parallel. 


\e - ofp nis 
oe de ee eee 
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BAY a 


2. Hach tender shall be enclosed in a sealed envelope, marked “Tender for 


110,000 Volt Transformers,” and addressed to the Hon. Adam Beck, Chairman 


of the Hydro-Electric Power Commission of Ontario, Toronto, Canada. 
3. The signatures of the parties tendering shall be in their respective hand- 
writing. | 

4. Tenderers shall make themselves personally acquainted with the site of 
transformer stations, with the nature of the materials to be handled and assembled, 
and with all conditions affecting the work to be done. 

5. Tenders shall be submitted in the accompanying “Form of Tender,” any 
Tenders offered on other forms or with additions, erasures or alterations, may be 


_ rejected as informal. 


6. Each Tender shall be accompanied by the “Instructions to Bidders,” 
“Specifications ” and “ General Conditions of Contract,” along with the plans and 
drawings as described hereunder, all of which shall form a part of the contract 
to be entered into by the successful Tenderer. 

%. The Tender -shall state prices as follows :— 

(a) Prices for Transformers for each station, erected on foundations as 
specified. 

(b) Alternative prices on Three-Phase Transformers complete. 

(c) A price on spare Transformers, delivered, erected complete in the 
station specified. 

Prices shall include complete erection and supply of all material not specified 
as supplied by the Commission. 

8. Each Tender shall be accompanied by a certified cheque for Fifteen Thou- 
sand Dollars ($15,000.00), which certified cheque shall be forfeited to the Hydro- 
Electric Power Commission as liquidated damages in case the tenderer fails to 
execute the necessary contracts herein referred to within two weeks after notifica- 
tion to him from the Commission to do so. Cheques shall be returned to the re- 
spective bidders by the Commission upon the awarding and execution of the 
contracts as aforesaid, at any rate within sixty days from the date of the opening 
of bids. 

- The successful tenderer will be required to execute a satisfactory bond in the 
sum of Sixty Thousand Dollars ($60,000.00) for the proper performance of the 
work embraced in the contract. | 

The Commission reserves the right to reject any or all tenders. The lowest 
or any tender will not necessarily be accepted. 

The contract shall contain clauses protecting the Commission from monetary 
loss due to patent litigation, negligence, defective material or workmanship, or 
to the use of unproven apparatus, or to damage to property or persons, or to any 
cause whatsoever. 

Dated August 29th, 1908. 


Form or Tenper ATTACHED TO SPECIFICATIONS FOR 63,000 Vout SINGLE PHASE 
AND 110,000 Votr THREE-PHASE TRANSFORMERS. 


Etletia letle (665s 6 a 1016 Bw, 679 'o eh e ‘Steves e (e. © 


machinery, equipment, etc., and to execute and complete in a satisfactory manner, 
all the works required in connection with the manufacture, testing, delivery, erec- 
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CSHONG rEXDIDILed. UO hae et ae ee DeROPe ne and will supply them with oil 
and all accessories complete in the Commission’s stations as below for the follow- 
ING EPTICeS te se ene Ne ea CE ene i ecient ee 


At Niagara Falls, Ont. 


Nine (9) single phase, three thousand (3,000) kilo-volt amperes 12,000-_ 
De-OUG tans tormers. [Or Lie SUM OL 0.) scene ee mene (6 =) dollars? 


At Toronto, Ont. 


Six (6) single phase, twelve hundred and fifty (1,250) kilo-volt amperes 
63,500 13,200-6,600 volt transformers for the sum of .......... ($ ~~ ) dollars. 


At London, Ont. 
Three (3) single phase twelve hundred and fifty (1,250) kilo-volt amperes 


63,500, 13,200-6,600 volt transformers, for the sum of......... (S-— | )udolars: 
At Berlin, Ont. 

Three (3) single phase five hundred (500) kilo-volt amperes 63,500 13,200- 
6,600 volt transformers, for the sum of.............. #...(§ ) dollars, or 
as an alternative, one three-phase fifteen hundred (1,500) kilo-volt amperes 110,000 
13,200-6,600 volt transformers, for the sum of........ ($ ) dollars. 


At Brantford, Ont. 
Three (3) single phase five hundred (500) kilo-volt ampere 63,500 13,200- 


6,600 volt transformers, for the sum Of -.;..:...00%.. 0. ($ ) dollars, or as 
an alternative, one (1) three-phase fifteen hundred (1,500) kilo-volt ampere i 
110,000 13,200-6,600 volt transformer, for the sum of...... ($ _) dollars. 5 


At Dundas, Ont. 
Three (3) single phase five hundred (500) kilo-volt ampere 63,500 13,200- N 


6,000 -volt transformers, for the sum col #.....25. ae ($ ) dollars, or : 
as an alternative, one (1) three-phase fifteen hundred (1,500) kilo-volt ampere 
~ 110,000 13,200-6,600 volt transformer, for the sum of........ ($ ) dollars. 4 
f 

At Woodstock, Ont. . 

Three (3) single phase four hundred (400) kilo-volt 63,500 138,200-6,600 volt 3 
Petatomuers.cdor the. sii -Of mc... 2. cea eee ($ ) dollars, or as an ‘ 
alternative, one (1) three-phase twelve hundred (1,200) kilo-volt ampere 110,000 f 
13,200-6,600 volt transformer, for the sum of........... ($ ) dollars. : 
At Preston, Ont. 

i 

Three (3) single phase seven hundred and fifty (750) kilo-volt ampere 63,500 : 
13,200-6,600 volt transformers, for the sum of............ ($ ) dollars, or i 


as an alternative, one (1) three-phase twenty-two hundred and fifty (2,250) kilo- 
volt ampere 110,000 13,200-6,600 volt transformer, for the sum of 
($ ) dollars. 
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At Guelph, Ont. 


Three (3) single phase seven hundred and fifty (750) kilo-volt ampere 63,500 
13,200-6,600 volt transformers, for the sum of................. ($ ) dollars, 
or as an alternative, one (1) three-phase twenty-two hundred and fifty (2,250) kilo- 
_ volt ampere 110,000 13,200-6,600 volt transformer, for the sum of 
| (8 ) dollars. | 


At Stratford, Ont. 
Three (3) single phase, five hundred (500) kilo-volt ampere 63,500 13,200-— 


6,600 volt transformers, for the sum of............. eat are (Se ) dollars, or 
as an alternative, one (1) three-phase fifteen hundred (1,500) kilo-volt ampere 
110,000 13,200-6,600 volt transformer, for the sum of ............. ($ 
dollars. 


At St. Thomas, Ont. 
Three (3) single phase five hundred (500) kilo-volt ampere 63,500 13,200- 


6,600 volt transformers for the sum of.................. ($ ) dollars, or as 
an alternative, one (1) three-phase fifteen hundred (1,500) kilo-volt ampere 
110,000 13,200-6,600 volt transformer, for the sum of................. ($ 
dollars. 


At St. Mary’s, Ont. 


Three (3) single phase four hundred (400) kilo-volt ampere 63,500 13,200- 
H-oO0evolt transiormers for the sum of......:.......... ($ ) dollars, or 
as an alternative, one (1) three-phase twelve hundred (1,200) kilo-volt ampere 
110,000 13,200-6,600 volt transformer, for the sum of.............. ($ 
dollars. 


IEC ERY dole eee eee will supply the following spare transformers erected 
with oil and accessories complete in Dundas, London, Guelph or Stratford stations: 
One 1,250 kilo-volt ampere 63,500-13,200 transformer for the sum of........ 


($ ) dollars. 

One 750 kilo-volt ampere 63,500-13,200 transformer for the sum of........ 
($ ) dollars 

One 500 kilo-volt ampere 63,500-13,200 transformer for the sum Oli sie 
($ ) dollars 

One 400 kilo-volt ampere 63,500-13,200 transformer for the sum tae erry aie 
($ ) dollars 
Or the following three-phase 110,000-13,200 volt transformers: 

One 2,250 kilo-volt ampere.........----+s+eee: ($ ) dollars 

One 1,500 kilo-volt ampere ......--+.++e+eees ($ ) dollars. 

One 1,200 kilo-volt ampere .......------eeseees ($ ) dollars. 

One 3,750 kilo-volt ampere .....----+eeeeeeeee ($ ) dollars. 


As an alternative for Guelph, Stratford, St. Mary’s and St. Thomas........ 
supply the following 63,500-2,300 volt single phase and 110,000-2,300 volt three- 
phase transformers for the price stated. 
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Guelph. 
| Three (3) single phase seven hundred and fifty (%50). kilo-volt ampere for 
LUSTER) ERE, Sarin renee ponepame a ($ ) dollars, or one three-phase twenty- 
two hundred and fifty (2,250) kilo-volt ampere for the sum of...............-- 
($ ) dollars. 
Stratford. 
Three (3) single phase seven hundred (500) kilo-volt ampere for the sum 
BE eee kn: Sanh saan s sie!'s a eke ($ ) dollars, or one (1) three phase fifteen 


hundred (1,500) kilo-volt ampere for the sum of................+6-- ($ ) 
dollars. ae 


St. Mary’s. 


Three (3) single phase four hundred (400) kilo-volt ampere for the sum of 
ee Mies Glee lh Rrciouete ey hea ($ ) dollars, or one (1) three phase twelve hundred 
(1,200) ;kilo-volt ampere for'the:sum.: of... cities og aes ($ ) dollars. 


St. Thomas. 


Three (3) single phase five hundred (500) kilo-volt ampere for the sum of 
OU ee aS ee ($ ) dollars, or one three phase fifteen hundred (1,500) 
kilo-volt: ampere for the sum Of. 2022, ee ee ($ ) dollars. 


Sips Tl Seat oh eae eee aw picoetsay ora ’ ay oe HRS ae es ty omega 


Mena oie ss oe + SO dee , hereby offer and agree to deliver all parts 
of the transformers and all necessary ie materials within; sien. nee months 
aiter the letting of the Contract-jand ec er hereby agree to erect these 
transformers ready for test in place on. foundations withing 22% sctisecunee weeks 
after delivery of the materials and plant at the transformer stations and after 
notification of the Engineer to begin erection. 


i 


CE en ae ee Ce Caen ee Toe ee ON eee ne Oe ee ee eee Ree 


z 


The following are the estimated weights and quantities of oil required for 
transformers : 


SINGLE PHASE. 
K, V. Amp. 400 500 750 1,250 3,000 


Weight of Core. 
Weight of Case. 
Weight of Oil. 

Gallons of Oil. 
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_ 


THREE PHASE. 


- K. V. Amp. * 1,200 1,500 2,250 3,750 9,000 


_ Weight of Core. 
__ Weight of Case. 
Weight of Oil. 

Gallons of Oil. 


. The following are the estimated gallons of water required for cooling purposes: 


XK. V. A. Single Phase. 400 500 750 1,250 3,000 


_ Gallons per minute. 
— 40° C. Full Load. 


24 hour run. 


K. V. A. Single Phase. 400 500 750 1,250 3,000 


Gallons per minute. 
- 65° C. 14 Load. - 


24 hours run. 


K.'V. A. Three Phase. 1,200 1,500 2,250 3,750 9 ,000 


a 


Gallons per minute. 
40° C. Full Load. 

. 24 hour run. 
Galtons per minute. 
55° C. 14 Load. 


24 hour run. 


Ss a hereby guarantee the following efficiencies at respective 
loads for single phase 63,500-13,200 volt transformers :— 


At 100 per cent. Power Factor. 


K. V. A. Capacity. 400 500 750 1,250 3,000 


ete te er ee 


Full Load. 
2 Load. 
3 Load. 
+ Load. 
. a 


¥ 7 
4 
; 
* 
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At 80 per cent. Power Factor. 


K. V. A. Capacity. 400 500 750 1,250 3,000 
Full Load. ; 
2 Load. 
/ 
4 Load 
4 Load. 
HN Sone .....-hereby guarantee the following efficiencies at respective 


loading an power factor for three phase 110,000-13,200 volt transformers. 


At 100 per cent. Power Factor. 


K. V. A. Capacity. 1,200 1,500 2,250 3,750 9,000 


Full Load. 
2 Load. 
4 Load. 
4 Load. 


At 80 per cent. Power Factor. 


K. V. A. Capacity. 1,200 1,500 2,250 3,750 9,000 


Full Load. 
3 Load. 
4 Load. 
+ Load 


Pecne aE renee Te hereby guarantee the following regulations :— 


SINGLE PHASE. . 
i 
K. V. A. Capacity. 400 500 750 1,250 3,000 

: 
At 100 per cent. : 
Power Factor. 


At 80 per cent. 
Power Factor. 


Se a ae Ea 5 RN La STS CED EST o_O ERNE era ppp ee 
THREE PHASE. 
ESE NS ee EEE 
K. V. A. Capacity. 1,200 1,500 2 250 3,750 9,000. 
PE ee Sat NC oe rr 
At 100 per cent. . ‘ 
Power Factor. | 
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anette tet e terete: hereby submit attached methods of calculating the 
| above efficiences and regulations, along with characteristic curves and data: 
Petelcat « eee furthen holds... 4. ...8-2+...ready promptly to 


enter into a Contract in form satisfactory to the Commission for the due and 
proper execution of the work at the above stated prices, and on terms herein 
PPA ccc sees ce echt dence ey as’ further agree to furnish security for the 
due performance of the Contract in the form of a bond of Sixty Thousand (60,000) 
Dollars with sureties to the satisfaction of the Commission. 

5g GE Aer herewith enclose an accepted bank cheque payable 
to the order of the Chairman of the Hydro-Electric Power Commission of Ontario 
for the sum of Fifteen Thousand (15,000) Dollars as required in the “Instructions 
to Bidders,” dated August 29th, 1908. 

ee ie sels sates « « hereby certify that................- have care- 
fully investigated all conditions and items of cost which may or can possibly enter 
into the cost of the work to be performed. 


SISTICU ores ce ope one Me pte ete 
Ost OlCOUACGTOSS:: Gasc bite ore ccesieiees Fae 
Dated at ..... Pe ee lee cay 1908. 


Specifications and plans were prepared for High Tension Insulators and ten- 
‘ders were called for Dec. 15th, 1908. A copy of the advertisement, which was in- 
‘serted in all leading journals and papers, is herewith reproduced : 
| HYDRO-ELECTRIC POWER COMMISSION. 


- 


TENDERS FOR HIGH TENSION INSULATORS. 


: Tenders will be received up to 5 p.m. Tuesday, December 15th, 1908, for the manu- 
facture and delivery of Fifteen Thousand High Tension Insulators for operation on the 
Commission’s 110,000 volt transmission lines, according to the plans and specifications 
to be obtained at the Commission’s Office, Continental Life Building, Toronto. 
_.. Contractors are requested to bear in mind that tenders may not be considered unless 
made upon forms supplied with specifications. 
An accepted bank cheque for the sum of seven thousand five hundred dollars ($7,500) 
must accompany each tender, which sum will be forfeited, if the party tendering declines 
’ entering into a contract for the work, at rates stated in tender. 
it - he lowest or any tender not necessarily accepted. 
Tenders must be sealed and addressed: Hon. “Adam Beck, Chairman of the Hydro- 
Electric Power Commission of Ontario, Toronto, Ont. 


Tenders were received from several firms in the United States and from one 
German firth, but owing to the large amount of experimenting and testing neces- 
sary to ascertain the relative qualities of the different insulators, the contracts 
will not be let until 1909. : 


‘INSTRUCTIONS TO BIDDERS ATTACHED To SPECIFICATION FOR Hiegu TENSION 
TRANSMISSION LINE INSULATORS. 


= . —4. Tenders will’.be received up till 5 p.m., Tuesday, December 15th, 1908, 
by the. Hydro-Electric Power Commission of Ontario for the supply of all mater- 
: ials, the manufacture and delivery F'.0.B. cars at stations. along the route of the 


106 FIRST ANNUAL REPORT OF No. 48 


transmission line, of “HIGH TENSION TRANSMISSION LINE INSULA- 
TORS,” as specified. 

2. Hach tender shall be enclosed in a sealed envelope marked “THNDER FOR 
HIGH TENSION TRANSMISSION LINE INSULATORS,” and addressed to 
the Hon. Adam Beck, Chairman of the Hydro-Electric Power Commission of On- 
tario, Toronto, Ontario. © : 

3. The signatures of parties tendering shall be in their respective handwriting. 

4. Tenders shall indicate the shortest period of time within which the Ten- 
derer will guarantee the delivery of the first thousand insulators, after which he 
shall deliver at the minimum rate of twelve hundred (1200 insulators per month. 
Insulators shall be delivered F.0.B. sidings as directed, with customs duties and 
all charges paid. . 

_§. Tenders shall be submitted on the accompanying “Form of Tender” with 
the Tenderer’s attached schedule of tests, data, etc. Any tenders offered on other 
forms, or with erasures or alterations may be rejected as informal. 

The Tenderer may also attach and submit additional alternative tenders for 
the work specified. 

6. Tenders shall be accompanied by these “Instructions to Bidders” attached 
to specifications for “HIGH TENSION TRANSMISSION LINE INSULA- 
TORS,” “SPECIFICATIONS FOR HIGH TENSION .TRANSMISSION 
LINE INSULATORS,” with attached “FORM OF TENDER,” and plans and 
drawings accompanying specifications, along with Tenderer’s Schedule of Tests, 
Data, etc., attached to the Form of Tender, all of which shall form-a part of the 
Contract to be entered into by the successful Tenderer. 

7. The Tenderer shall state prices for the insulators, delivered F.O.B. sta- 
tions, all charges and customs duties paid. 

8. Hach tender shall be accompanied by a certified cheque for Seven Thousand 
Five Hundred ($7,500) dollars, which certified cheque shall be forfeited to the 
Hydro-Hlectric Power Commission as liquidated damages, in case the Tenderer 
fails to execute the necessary contracts herein referred to within two weeks after 
notification to him from the Commission so to do. 

Cheques shall be returned to the respective bidders by the Commission upon 
the awarding and execution of the contracts as aforesaid, and at any rate within 
sixty (60) days from the date of the opening of bids. 

The successful Tenderer will be required to execute a satisfactory bond in the 
sum of Thirty-seven Thousand Five Hundred ($37,500) dollars for the proper 
performance of the work embraced in the contract. : | 

The Commission reserves the right to reject any or all tenders. The lowest 
or any tender will not necessarily be accepted. 

The Contract shall contain clauses protecting the Commission from monetary 


loss due to patent litigation, negligence, defective material or workmanship or the 
use of unproven apparatus. 
Dated November 14th, 1908. 


Form oF TENDER ATTACHED TO SPECIFICATION FOR HicgH TENSION TRANSMISSION 
LINE INSULATORS. 


Listes pit tieie te ehvert pees cL etd , the undersigned, hereby offer and agree to 
furnish to the Hydro-Electric Power Commission. of Ontario, all the necessary 


material, labor, machinery and equipment for the execution and completion in 


Nin 48 ie Aneta SU aes Fyeits aes he a aa ; 


Reet pee 


at sa nis bins 
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| a satisfactory manner of all the work required in connection with the manufacture, 
testing and safe delivery of fifteen thousand (15,000) complete High Tension In- 
sulators, all according to attached specification as follows :— 

(a) Thirteen thousand three hundred and fifty (13,350) complete Suspen- 
Memmi Org 10r the SUM OF 2... ee eee eee os ($ ) per one 
hundred (100). 

(b) One thousand six hundred and fifty (1,650) complete Strain Insulators 
MEE AO rete lk oe tiie es es erie ele es ($ ) per one hundred (100). 

These insulators to be delivered F.O.B. cars at points as designated in the 
attached specification of High Tension Insulators for the Hydro-Hlectric Power 
Commission’s Transmission Line. 

mig Ma LOu tes aAnOve OFdeh «5. . st we sce oo eases ewe eee se further 
_ offer and agree to supply, if ordered within six (6) months after awarding of above 
contract :-— 


(1) 1,000 Suspension Insulators for the sum of ............... ($ ) 
per one hundred (100). 

(2) 2,000 Suspension Insulators for the sum of .............. ($ ) 
per one hundred (100). 

(3) 3,000 Suspension Insulators for the sum of ............. ($ ) 
per one hundred (100). 

(4) 4,000 Suspension Insulators for the sum of ...... aii ees ee ($ ) 
per one hundred (100). 

(5) 5,000 Suspension Insulators for the sum of .............. ($ ) 
per one hundred (100). 

(6) 10,000 Suspension Insulators for the sum of ............. ($ ) 
per one hundred (100). 

(7%) 100 Strain Insulators for the sum of ..............------ ($ ) 
per one hundred (100). 

(8) 200 Strain Insulators for the sum of .............-.--+-- ($ ) 
per one hundred (100). 

(9) 300 Strain Insulators for the sum of .......--.---+++---- ($ ) 
per one hundred (100). 

(10) 400 Strain Insulators for the sum of ........-.--+-+++++> ($ ) 
per one hundred (100). 
| (11) 500 Strain Insulators for the sum of .......----++-++e0> ($ ) 
per one hundred (100). 

(12) 1,000 Strain Insulators for the sum of ........-.--+++-+++> ($ ) 


per one hundred (100). 
All the above additional insulators to be delivered F.O.B. cars at Dundas, Ont., 
all according to attached specification. 


proper execution of the work at the above price, and security for the due perform- 
ance of the contract in the form of a bond of .....-.-+++++-- dollars ($ ) 
with sureties to the satisfaction of the Commission. 
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Saha ea epee jegel oe WEE aie Nee , herewith enclose an accepted ae cheque pay- — 
able to the oler of the Chairman of the Hydro-Electric Power Commission of | 
Ontario;.tor the sum Olen oes oc,cre sees nee dollars ($ ja 
as requested in the “Instructions to Bidders,’ dated November 14th, 1908. q 

Soccer e  BOe , hereby certify that ..........chave carefully 
investigated all conditions and ae items of cost which may or can possibly enter © 
imvo one cost ol the work to be gcc. xa dee hier eae emg | 

rey aT ote Dis oe enh Aarne ee a 
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MUNICIPAL WORK. 


During the year 1906 your Commission were busily engaged preparing sev- 
eral sets of estimates for the various municipalities in the Niagara Power Zone, 
as to the cost of power and the cost of internal distribution in these municipali- 
r. ties. Hngineers were sent throughout the Province to obtain data as to the prob- 
| able consumption of power throughout the municipalities of Western Ontario, and 
complete information in this connection was obtained. 
| A great deal of time was spent also on the question of supplying power for the , 
 eity of Ottawa. Numerous and lengthy negotiations took place between the Com- 
~ mission and the officials of the city of Ottawa, and the Commission asked for ten- 
_ ders from the Ottawa & Hull Power Manufacturing Co., The Metropolitan Electri- 
eal Co. of Ottawa, Hon. Wm. Harty, Kingston, the latter named haying rights at 
Chats Falls. Contract with the Ottawa & Hull Power Manufacturing Co. was 
~ prepared, their offer being the most satisfactory, and ‘the Commission prepared a 
By-law for the city of Ottawa to be voted on the 1st of January, 1907. 
During this year several organization mectings of the municipalities through- 
out Western Ontario were held. ‘The year proved to be of great value in getting 
_ the question of Hydro-Electric Power organized and properly understood by the 
people throughout the Province. 
_ At the beginning of the year 1907 the city of Ottawa submitted a By-law to 
- enter into a contract with the Commission, which was carried by a large majority. 
_ After further negotiations this By-law was ratified by the City Council, and the 
Commission entered into a contract with the Ottawa & Hull Power Manufacturing 
Co. Copies of the By-law and Contract follow: 


By-Law No. 2690. 


A By-law to authorize the execution of an agreement with the Hydro-Hlec- 

tric Power Commission of Ontario. 
The Municipal Council of the Corporation of the City of Ottawa enacts as 
follows :— . . | : 
1. That certain agreement between the Hydro-Hlectric Power Commission of 
Ontario and the Corporation of the City of Ottawa, a copy of which is annexed 
_ as Schedule “A” to this By-law, and the terms and provisions thereof are hereby 
approved. a 3 
2. His Worship the Mayor of the said City of Ottawa is hereby authorized and 
instructed to execute the said agreement on behalf of the said Corporation and 
the Clerk of the said City is hereby authorized and instructed to affix thereto the 
Corporate Seal of the said City. Bi | 
Given under the Corporate Seal of the City of Ottawa this 6th day of August, 
1907. et s : 


Certified. 


, (Sed.) JOHN HENDERSON, _. (Sgd.) D’ARCY SCOTT, 
oe nh BOC LOniGaess ttn a roe Ria Foc Mayor. 


8 H. EB. 
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MEMORANDUM OF AGREEMENT, DATED JULY, 1907, a 


Between :— 


HYDRO-ELECTRIC POWER COMMISSION OF ONTARIO, — 


hereinafter called the “Commission,” of the first part, 
and 

MUNICIPAL CORPORATION OF THE CITY OF OTTAWA, 

hereinafter called the “Municipal Corporation,” 


of the second part. 


WHEREAS, by the Power Commssion Act passed by the Legislature of the 
Province of Ontario in the seventh year of the reign of His Majesty King Edward 
VII., and chaptered 19, it was, among other things enacted, that any Municipal 
Corporation might apply to the Commission for the transmission of such electrical 
power and energy for the uses of the Corporation and the inhabitants thereof, for 
light, heat and power purposes. 

And whereas the Municipal Corporation has applied to the Commission for 
the transmission to the Corporation of electrical power and energy. 

And whereas the Commission has entered into an agreement, a copy of which 
is hereto annexed, dated , 1907, with the Ottawa 
and Hull Power Manufacturing Company, hereafter called the “Company,” 
for the delivery to the Commission of electrical power and energy to be trans- 
mitted to the Corporation. i 

And whereas, under the thirteenth clause of the said annexed agreement “The 
Commission” agrees that it will enter into an agreement with the Municipal Cor- 


poration of the City of Ottawa for the resale of the electrical power hereby con- — 


tracted for, and such agreement shall contain (inter alia) assignable covenants on 
the part of the said Corporation. 

(a) To pay for electrical power hereby sold at the rate ‘and in the manner 
herein provided. 

(b) That the said Corporation will not, during the currency of this agree- 
ment, obtain electric power from any source other than the Commission, or the 
Company, until the said 2,500 horse power shall have been taken from the Com- 
pany unless the Company is unwilling to supply to the Commission on the terms 
set forth in paragraph (1) hereof, such power as the said Corporation may require. 

(c) To observe and perform the covenants and conditions herein contained 
binding upon the Commission, and especially the terms of the seventh paragraph 
hereof. 

Now, therefore, this agreement witnesseth that in consideration of the mutual 
covenants and agreements herein contained, the Commission for itself, its suc- 
eessors and assigns, and the Municipal Corporation for itself, its successors and 
assigns, mutually covenant and agree with each other as follows: 

(1) The Commission shall deliver to the Municipal Corporation and the Muni- 
cipal Corporation shall pay for and take from the Commission electrical power 
for the period, for the prices, upon the terms and conditions, at the times and 
places and in the quantities as furnished to the Commission in the said annexed 
agreement with the Company, and the Municipal Corporation shall be liable to 
the Commission for the receipt and payment for such electrical power, and addi- 
tional power furnished under said agreement, in the same manner and to the 
same extent as it would have been if the said agreement between the Commission 
and the Company had been made directly between the Company and the Muni- 
cipal Corporation. 
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(2) The Municipal Corporation covenants and agrees that the power sold 
_ under this contract may be used by the Corporation for any purpose whatever with- 
in the limits (present or future) of the Municipal Corporation or County of Carle- 
ton, but that the electrical power so supplied shall not be resold or used by any 
Electric Railway Company, or by any other person, or Company operating under 
: a Municipal Franchise for distribution of electricity. 
Be (3) The Municipal Corporation further covenants and agrees that is shall 
arrange to use all power delivered by the Company under the annexed agreement 
_ in a manner that will not cause sudden fluctuations in the demand for power, 
hunting, pumping or other disturbances, thereby interfering with the Company’s 

_ system. 

: In the event of a shut-down of the whole power contracted for by the said 
[: annexed agreement occurring from any cause whatsoever the Municipal Corpora- 
tion shall give the Company due notice by telephone or otherwise of the intention . 
to again start the machinery connected with the power to be supplied by the Com- 

- mission under this agreement. 

: The Municipal Corporation shall not allow such machinery to be started 

before being advised by the Company that everything is in order and everything 
is ready for its use. 

_ (4) It is understood and agreed that the Commission shall deliver the full 

_ amount of power called for under this contract after such quantity is supplied by 
_ the Company under the annexed agreement, and the Commission shall only be 

bound to supply such power as desirous from the Company; but the Municipal Cor- 

poration shall have no right under this contract to use at any time more power 
than it may be entitled to use, as set forth in the said annexed agreement, and 
the Company shall have the right to supply power through or controlled by an 

- automatic switch or circuit-breaker for cutting off the system from the line or 
lines used to supply power to the Commission when the power taken exceeds the 
- amount to be paid for by more than 10 per cent., the excess of 10 per cent. being 

allowed for taking care of the instantaneous fluctuations of the system supplied by 

such power that may occur from some momentary abnormal condition. 

The Company shall have the right to install excess or curve-in watt 
meters for the purpose of determining the amount of excess power, and if the 
amount so indicated is greater than required for taking care of such occasional 
instantaneous fluctuations then such excess shall be paid for in blocks of 200 horse- 
power under the terms and conditions and during the remainder of the life of the 
said annexed agreement. 

In case, however, of short circuit, causing an increase of load to an extent in 
excess of the quantity of power which the Municipal Corporation is entitled to use, 
the Municipal Corporation shall not be bound to pay for the same for the re- 
mainder of the life of the said annexed agreement, but the Company may cut off 

the circuit on which such short circuit shall occur and leave it off until the cause 
of such short circuit has been removed, and the Municipal Corporation shall not be 
entitled to any rebate for the time for which current shall not be supplied by 

_ reason thereof. 

-. Tf the Municipal Corporation shall at any time make default in payment of 
any moneys payable under this contract at the times and places named in the said 
annexed agreement mentioned, and such default shall continue for a period of one 
month, the Commission may then notify the Municipal Corporation that it intends 

to cancel and forfeit this contract, and if within one month from the receipt of 
such notice the moneys which may have accrued due since the date of such default 
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remain unpaid, the Commission may by notice in writing to the Municipal Cor- q 
poration cancel and annul this contract, and it shall, from and after the date of 
delivery of such notice, absolutely cease to be binding upon either party saving © 
any claims or rights of action then already accrued, but the Municipal Corpora- 4 
tion shall nevertheless remain liable to the Commission for the damages arising — 
from the determination of this contract. Provided that the option of the Com- — 


mission to cancel this contract in case of such default as aforesaid on the part of 


the Municipal Corporation may be exercised, and necessary notices may be given 
whenever such default as aforesaid shall occur, and the omission to give such notice 


shall not be deemed to be a waiver of the right of the Commission to give such — 


notices and to cancel this contract in case of such default as aforesaid, upon any 
subsequent occasion or occasions. 


Inasmuch as the Municipal Corporation requires the supply of electrical power 4 


continuously and uninterruptedly throughout each and every day of the period ~ 
of the said annexed agreement, the parties hereto agree that for each and every ~ 


day and proportionately for any portion of a day thereof, the Company shall fail 


to deliver power as agreed by reason of negligence on the part of the Company : 


the Commission shall repay to the Municipal Corporation the sum received from 


the Company under the said. annexed agreement, which sum shall be equal to — 


double the proportionate part of the contract price for the time during which such 
power shall not be delivered, as full liquidated and ascertained damages. In case 
the supply of power shall be interrupted or fail whether by the act of God, ice, 
or accident in any way, the Commission shall not be liable for damages for such 


interruption or failure, or be considered in default provided it use reasonable dili- — 


gence to restore such supply, but a proportionate abatement shall be made under 
this contract. 


Provided that all due diligence shall be exercised in the removal of the — 


cause preventing delivery of power. In case the Municipal Corporation be ren- 
dered unable to receive or utilize to the extent of more than one-half of the average 
maximum load for the previous 48 hours by reason of the act of God, or (but only 
on the condition that the main transmission lines from the power house to the 
sub-station of the City of Ottawa shall be built and thereafter maintained in ac- 
cordance with the best modern practice in Electrical Engineering) by reason of 
accident in any way for a longer period than 24 hours, there shall be a proportion- 
ate rebate of the price on such amount of power. This rebate, however, in any 
case shall not be for more than 30 days in any year, and provided always that all 
due diligence be exercised in the removal of the cause preventing the receiving and 
milizine power. 

Whenever such suspension occurs and is caused by ice the Municipal Corpora- 
tion shall request the Company to make every reasonable effort to obtain power 
from some other water power development for the time of such suspension, and 


. the Corporation agrees to pay the full cost thereof. 


This agreement and the covenants and agreements herein erate may be 


assigned by the Commission to any person, ones or Corporation without the 


consent, whether verbal or in writing of the Municipal Corporation. 

The Municipal Corporation covenants and agrees to observe and perform the 
covenants and agreements binding upon the Commission contained in the said an- 
nexed agreement. 

The said Municipal Corporation further covenants and agrees that they will 
not, during the currency of the said annexed agreement, obtain electrical power 
trom any other source other than the Commission or the said Company until the 
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‘ said 2,500 horse-power shall be taken from the Company unless the Company is 
_ unwilling to supply to the Commission on the terms set forth in the said annexed 
agreement, such power as the Municipal Corporation may require. 

It is understood and agreed between the parties hereto that the Commission 
shall not be responsible in any mauner whatsoever for any damages, injury, loss or 
accident between the persons or property by the wires, poles, machinery or appara- 

_ tus placed or constructed, or within the limits of the Municipal Corporation, or by 

the operation of the work of the same, or by the power transmitted, and if any 

action 1s brought against the Commission for any damage, loss, or accident upon 
the property within the limits of the said City of Ottawa, or any claim is made 
by the Company to the Commission for such damages under the annexed agree- 
ment, the Municipal Corporation shall defend such action at its own cost, and the 

Municipal Corporation shall be bound to hold the Commission harmless in respect 

thereof. 
It is further understood and agreed that all counterclaims which the Muni- 
cipal Corporation claim to have against the Commission or the Company shall be 
notified in writing to the Company during the first 15 days of the month for any 
claim having arisen during the preceding month. Ii the said claims should not 

be allowed by the Company, the same shall be determined by arbitration, as set 

forth in paragraph 5 of the said annexed agreement. 

‘Tf default is made at any time in the due performance and observance of the 

covenants, conditions and provisions herein contained upon the part of the Munici- 

pal Corporation, the Commission may forthwith on demand in writing by the 
. Company duly assign to the Company all its right, title and interest in this agree- 
ment, and all causes of action which may or shall have arisen in respect thereof. 

Signed, Sealed and Delivered in the presence of 


MEMORANDUM OF AGREEMENT made this day of 
| Between 
THE HYDRO-ELECTRIC POWER COMMISSION OF ONTARIO, 
hereinafter called the Commission of the First Part, 
and 
. THE OTTAWA & HULL POWER & MANUFACTURING COMPANY, 
LIMITED, hereinafter called the Company of the Second Part: 


WHEREAS, by the Power Commission Act passed by the Legislature of the 
Province of Ontario in the seventh year of the reign of His Majesty King Edward 
VIL., and Chaptered—it was, amongst other things, enacted that any Municipal 
Corporation might apply to the Hydro-Electric Power Commission of Ontario for 
the transmission to such Corporation of electrical power and energy for the uses 
of the Corporation and the inhabitants thereof, for lighting, heating and power 

' purposes. 

AND WHEREAS, the Municipal Corporation of the City of Ottawa have 
applied to the Commission for the transmission to the said Corporation of electri- 
cal power and energy, . nts 

AND WHEREAS, the Company have agreed to supply the Commission with 
Electrical Power and energy to be transmitted to the said Corporation, 

- AND WHEREAS, the Lieutenant-Governor of Ontario in Council, upon the 
recommendation of the Commission, on the day of duly approved 
an Order-in-Council authorizing the Commission to enter into this agreement, 
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NOW, THEREFORE, THIS AGREEMENT WITNESSETH that in con- 
sideration of the mutual covenants and agreements herein contained, the Company — 
for itself, its successors and assigns, and the Commission for itself, its successors 
and assigns, mutually covenant and agree with each other as follows: R 

(1) The Company shall deliver to the Commission as hereinafter provided, 
and the Commission shall take from the Company as hereinafter provided, for a 
period of ten (10) years, commencing on the First day of January, one thousand 
nine hundred and seven (1907), Electrical Power to the extent of one thousand ~ 
five hundred (1,500) horse-power. 

If, at any time during the currency of this agreement the Commission shall 
supply or be called upon to supply, directly or indirectly, to the Municipal Cor- 
poration of the City of Ottawa, more electrical power than the one thousand five 
hundred (1,500) horse-power hereby contracted for, it will take and pay for all 
such additional power, to the extent of one thousand (1,000) horse-power, from 
the Company in the manner hereinafter provided unless the Company is unwilling 
to deliver the same, and save as hereinafter provided, it will not obtain the same 
or any part thereof from any other source. 

If and when the Commission requires such additional Electrical Power to be 
supplied to the Municipal Corporation of the City of Ottawa it shall apply therefor 
and shall give the Company at least six months’ notice in writing, specifying the. 
quantity (in one or more blocks of two hundred (200) horse power), of such power 
required, and the date when delivery shall be required. 

Within ten days after receipt of such application and notice the Company 
shall notify the Commission whether or not it will supply such additional power 
or any part thereof (in blocks of two hundred (200) horse power), and the Com- 
mission shall be at liberty to obtain from any other person of Company so much 
of such additional power as the Company may be unwilling to supply without fur-— 
ther application to the Company. 

The Commission will take and pay for any such additional power to the ex- 
tent of one thousand (1,000) horse-power (which the Company is willing to sup- 
ply), during the remainder of the currency of the agreement at the rate and in 
the manner herein provided. Delivery of such power by the Company to the said 
Corporation of the City of Ottawa shall be good and sufficient delivery of such 
power to the Commission for the purposes of this agreement. 

(2) The power to be delivered under this agreement shall be delivered at 
the Ottawa City Limits at the Chaudiere Bridge, but shall be measured by record- 
ing instruments supplied by the Company as herein provided in the Company’s 
Power House in Hull, in the Province of Quebec, and no abatement shall be made 
for any loss of power between the said Power House and the said City Limits. 

The representatives of the Commission shall have at all times the right of 
access to the said instruments and the records of the power measured for the pur- 
pose of reading the said instruments or their records. 

/ A horse-power for the purpose of this Agreement is understood to mean seven 
hundred and forty-six (746) watts when the power factor of the power taken under 
this contract is above ninety (90) per cent. 

If and when the power factor of the power taken under this Contract falls 
below ninety (90) per cent., then the said power to be paid for under this Agree- 
ment shall be computed by this formula: The volts in each phase multiplied by 
the amperes in each phase respectively and added together, the whole multiplied 
by nine-tenths (9-10ths) and divided by seven hundred and forty-six (746) equale 
horse-power to be paid for. j fs 

y 
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In case of a dispute as to the accuracy of the instruments, a disinterested ex- 


“pert of recognized authority shall be called in to test such instruments, and his 


decision shall be final, but if the parties fail to agree upon such expert then each 
party shall name one expert and these two shall name a third, or referee, and the 
decision of any one of the said experts and of the referee shall be final and binding 


upon both parties and the expense of such tests shall be borne as the arbitrators 
shall decide. 


| (3) Power to be supplied under this Agreement shall be two-phase alternat- 
ing current having a periodicity of approximately sixty (60) cycles, and a pres- 


sure of approximately two thousand three hundred (2,300) volts, varying under 
aormal conditions between two thousand two hundred and fifty (2,250) and two 


thousand three hundred and fifty (2,350) volts. The Company shall use all due 
- diligence to prevent greater variation than above provided for, caused by tempor- 


ary abnormal operating conditions, and the Company shall not be in any way 


liable if such due diligence be used. The Company shall not be responsible for 


variations in voltage caused by the methods of using the power. 


Provided that if required to do so by the Commission, by one year’s previous 


notice in writing, within five years from the first, day of January, one thousand nine 


hundred and seven (1907), the Company will change the said current to three- 
phase alternating current, having a periodicity of approximately sixty (60) cycles, 
and a pressure of approximately eleven thousand (11,000) volts. The exact volt- 


age will be specified by the Company when such change is to be made, and the 


voltage so specified shall not vary under normal conditions more than two and one- 
half per cent. (214) either way at the Company’s Power House. The Company 


shall use all due diligence to prevent greater ‘variation than above provided for 


eaused by temporary abnormal operating conditions, and the Company shall not 


be in any way liable if such due diligence is used. The Commission agrees that 


if the change in the voltage above provided is made the transformers for receiving 
the power at approximately eleven thousand (11,000) volts will be provided, with 
the necessary taps. recommended by the Company. ‘The Company shall not be 


responsible for variations in voltage caused by the methods of using the power 


hereby sold. 3 
And provided that if power is required to be divided at approximately eleven 


thousand (11,000) volts, the Commission will pay the Company an additional 


amount per annum equal to fifteen per cent. (15%) on the market value of two 
transformers having sufficient capacity to raise the total amount of power con- 
tracted for herein from approximately two thousand three hundred (2,300) volts 
to approximately eleven thousand (11,000) volts, the value of the transformers 
to be based on the market price of transformers, equal, in every respect, to those 
now installed in the Power House of the Ottawa and Hull Power and Manufactur- 
ing Company—the market price to be that existing at the time change in voltage 
is ordered. 

The said power shall be supplied continuously for each and every day of the 
year and for the purpose of this agreement a day shall mean a full day of twenty- 
four (24) hours. 

(4) For the said one thousand five hundred (1,500) horse power so Con- 


tracted for, the Commission shall pay to the Company the flat rate sum of fifteen 


PF 


x. 


dollars ($15.00) for each horse-power for each year. mas 

And for such additional power applied for by the Commission as herein pro- 
vided for in blocks of two hundred (200) horse-power, at the same rate (and pro 
rata for any portion of the year) until the termination of this agreement and un- 
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der the same conditions as specified for the power herein contracted for, pay- 
ments for such additional power shall be computed from the day of the first de- — 


eid DR ik 


livery of said additional power. Should power in excess of the quantity herein — 


contracted for be delivered to the City of Ottawa for more than ten (10) minutes 3 


consecutively or twenty (20) minutes in the aggregate in any one day, as shown ~ 


by the measurements herein provided, the Commission will pay for such excess — 
in blocks of two hundred (200) horse-power at the same rate and in the same — 


manner as provided for the power herein contracted for. 


(5) The Commission agrees to pay the Company on the 15th day of each | 
month for the power delivered or under contract during the preceding month, and 
such payments shall be made promptly and when due, without deduction for coun- — 


fer claims or otherwise. 
All counter claims which the Commission may have or claim to have against 


the Company shall be notified in writing to the latter during the first fifteen days — 


of each month for any claim having arisen during the preceding month. If the 
said claims should not be allowed by the Company the parties hereto agree to sub- 


mit the same to the arbitration of two arbitrators, one named by either party. If — 


the said arbitrators do not agree they shall appoint a referee, and the decision of 
any one of the said arbitrators and of tlie referee shall be final and binding upon 
both parties hereto. Both parties agree that the proceedings upon such arbitra- 
tions shall be conducted with all possible despatch. The expense of such arbi- 
tration shall be borne as the arbitrators shall decide. 

(6) The Company shall not be responsible in any manner whatsoever for any 
damage, injury, loss or accident to either persons or property by the wires, poles, 
machinery or apparatus placed or constructed or being within the limits of the City 
of Ottawa or by the operation or working of the same or by the power transmitted 
thereupon, and if any action is brought, or any claim is made against the Company 
for any damage, loss or accident upon the property within the said City limits, the 
Commission shall defend the same at its own cost and charge to the complete ex- 
oneration of the Company, and shall be bound to hold the latter harmless in respect 
thereof. 

(7) It is understood and agreed that the power sold under this contract may, 
save as hereinafter provided, be used by the Commission for any purposes whatever 
within the limits of the Municipal Corporation of the City of Ottawa (present or 
future) or County of Carleton, but it shall not be resold to or used by any Electric 
Railway Company or to or by any other Company or person operating under a 
Municipal franchise for the sale or distribution of electricity. 

(8) The Commission shall arrange to use all power delivered by the Company 
under this contract in a manner that will not cause sudden fluctuations in the 
demand for power, hunting, pumping, or other disturbances thereby interfering 
with the Company’s system. 

In the event of a shut-down of the whole power hereby contracted for occurring 
from any cause whatsoever, the Commission shall give the Company due notice by 
telephone or otherwise, of the intention to again start the machinery in connection 
with the power to be supplied by the Commission. The Commission shall not again 
allow such machinery to be started before being advised by the Company that 
everything is in order and everything is ready for its use. 

(9) The Company shall deliver the full amount of power called for under this 
contract, but the Commission has no right under this contract to use at any time 
more power than it may be entitled to use as herein set forth, and the Company 
has the right to supply power through or controlled by an automatic switch or 
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circuit breaker for cutting off the Company’s system from the line or lines used to 

~ supply power to the Commission, when the power taken exceeds the amount to be 

paid for by more than ten (10) per cent., the excess of ten (10) per cent. being 
allowed for taking care of the instantaneous fluctuations of the system supplied by 
such power that may occur from some momentary abnormal condition. 

The Company shall have the right to install excess or curve-drawing watt 
meters for the purpose of determining the amount of excess power, and if the 
amount so indicated is greater than required for taking care of such occasional 

instantaneous fluctuations, then such excess shall be paid for in blocks of 200 
-horse-power under the terms and conditions and during the remainder of the life 
of this contract. 

, In case, however, of short circuits causing an increase of load to an extent 

in excess of the quantity of power which the Commission is entitled to use, the 
Commission shall not be bound to pay for same for the remainder of the life of 
- this contract, but the Company may cut off the circuit on which such short circuit 
shall occur and leave it off until the cause of such short circuit has been removed 

and the Commission shall not be entitled to any rebate for the time for which 
~ eurrent may not be supplied by reason thereof. 

(10) If the Commission shall at any time make default in payment of any 

money payable under this agreement and such default shal] continue for a period 
af one (1) month, the Company may then notify the Commission that it intends 
to cancel and forfeit this contract, and if within one (1) month from the receipt 

of such notice the moneys which may have accrued due since the date of such de- 
fault, the Company may, by notice in writing to the Commission, cancel and annul 
this contract, and it shall from and after the date of delivery of such notice absol- 
_utely cease to be binding upon either party saving any claims or rights of action 
then already accrued, but the Commission shall nevertheless remain liable to the 

Company for the damages arising from the determination of this contract. Pro- 

vided that the option of the Company to cancel this contract in case of such default, 
as aforesaid on the part of the Commission, may be exercised, and necessary notices 
may be given whenever such default as aforesaid shall occur, and the omission to 
give such notice shall not be deemed to be a waiver of the right of the Company 
to give such notices and to cancel this contract in case of such default as afore- 

‘said upon any subsequent occasion or occasions. 

(11) Inasmuch as the Commission requires the supply of electric power con- 
tinuously and uninterruptedly throughout each and every day of the period of this 
contract, the parties agree that for each and every day, and proportionately for any 

portion thereof, on which the Company shall fail to deliver power as agreed by 

reason of negligence on the part of the Company, the Company shall rebate to the 

Commission the sum equ#. to double the proportionate part of the contract price for 

_ the time during which such power shall not be delivered, as full, liquidated and 
ascertained damages. In case the supply. of power shall be interrupted or fail, 
whether from the act of God, ice, or accident in any way, the Power Company shall 
not be liable for damages in respect to such interruption or failure, nor be considered 
in default, provided it use reasonable diligence to restore such supply, but a pro- 
portionate abatement shall be made in the amount payable under this contract. 

Provided always that all due diligence shall be exercised in the removal of the 
‘cause preventing the delivery of the power. In case the City of Ottawa be ren- 

dered unable to receive or utilize to the extent of more than one-half of the average 
maximum load for the previous forty-eight hours, by reason of the act of God, or 
(but only on the condition that the main transmission lines from the Power House 
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= 
to the sub-station of the City of Ottawa shall be built and thereafter maintained — 
in accordance with the best modern practice in Electrical Engineering) by reason : 
of accident of any way, and for a longer period than twenty-four hours, there 
shall be a proportionate rebate of the price on such amount of power. ‘This rebate, 
however, in any case, shall not be for more than thirty days in any one year, and 
provided always that all due diligence be exercised in the removal of the cause 
preventing the receiving and utilizing power. e 
Whenever such suspension occurs, and is caused by ice, the Company shall, : 
upon request of the City of Ottawa, make every reasonable effort to obtain power — 
from some other water power development for the time of such suspension, and — 
the Commission agrees to pay the full cost thereof. : 
(12) This agreement shall not be assigned by the Commission to any person, 
company or corporation without the consent in writing of the Company, and the 
Company shall in no case be bound to give such consent. i, 
(13) The Commission agrees that it will enter into an agreement with — 
the Municipal Corporation of the City of Ottawa for the resale of the electrical | 
power hereby contracted for and such agreement shall contain (inter alia) assign- — 
able covenants on the part of the said Corporation (1) to pay for electrical power — 
hereby sold at the rate and in the manner herein provided. (2) That the said 
Corporation will not, during the currency of this agreement, obtain electrical — 
power from any source other than the Commission or the Company until the said 
2,500 horse power shall have been taken from the Company, unless the Company 
is unwilling to supply to the Commission on the terms set forth in paragraph (1) 
hereof such power as the said Corporation may require. (3) To observe and 
perform the covenants and conditions herein contained binding upon the Com- 
mission and especially the terms of the 7th paragraph hereof. | 
(14) If default be made at any time in the due performance and obser- 
vance of the covenants, conditions and provisions herein contained on the part 
of the Commission, the Commission will forthwith on demand therefor in writing 
by the Company duly assign to the Company all its right, title and interest in _ 
such agreement between the Commission and the said Corporation, and all causes 
of action which shall have arisen or which may arise in respect thereof. 


4 
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SIGNED, SEALED AND DELIVERED 
In the presence of : 


The following letter from the Electrical Commission of the City of Ottawa, 
dated 3rd Sept., 1908, shows results obtained through the efforts of the Com- 
mission on their behalf, also report of the Electrical Commission for the same 
year. | 

Ottawa, 3rd Sept., 1908. 


Hon. Apam Beck, M.L.A., 
London, Ont. 
Re Ottawa's Municipal Electric Light Plant. 


Dear Mr. Beck,—Referring to our conversation with you a few days ago, we 
now put in writing the information we then gave you. 
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For several years prior to 1901 the Ottawa Hlectric Company had a monopoly 
of the electric business in Ottawa. ‘The rates then charged were :— 
* 15c. net per 1,000 watt hours for light. 
ee $40.00 and up per horse-power for power. 
$65.00 per arc lamp for lighting the streets. 


For three years now the rates have been: 
% 1-5c. net per 1,000 watt hours for light. 
$25.00 per horse-power for power. 
$45.00 per arc lamp for lighting the streets. 


How this large reduction came about is as follows :— : 

In 1901 the city gave a franchise to the Consumers’ Electric Company, which 
latter Company went into operation and began to compete with the Ottawa Com- 
pany in 1903. As the result of this competition, rates were gradually reduced. 

In 1904 the two Companies got together, and a Bill was introduced in the Dominion 
Parliament to authorize the Ottawa Company to absorb the Consumers’ Company. 
The Bill was, through the city’s opposition, defeated by two votes that year, but in 
1905 it was introduced again. It soon became clear that this time it would carry, 
‘and it eventually did. When this seemed certain, it was admitted by the promoters 
that the intention was to raise the rates. It was claimed by the city that this meant 
‘about $150,000 a year more for consumers of electric light and power, to pay. 

Before the Bill finally passed, the city exercised a right it had under the fran- 
chise given to the Consumers’ Company, and bought out the plant of that Company, 
which was a distributing plant only. The authority for this was contained in a 
special Act of the City’s, passed in 1894 before the Conmee Act. 

Immediately upon the city acquiring the distributing plant of the Consumers’ 
Company in 1905, the Ottawa Company took action to prevent its operation by 
the city, on, amongst other grounds, that the city had no authority to purchase 
current, as it proposed to do, from a Power Company. ‘The city won in the first 
Court, but lost by three to two in the Court of Appeal, and the agreement which 
the city had made with the Power Company was set aside. 

We then at once applied to the Hydro-Electric Power Commission for a sup- 
ply of power, and our application was granted. 

After a long negotiation your Commission made an agreement for power with 

the same Power Company which the city had taken its supply from, and the city 
made a similar agreement with the Commission. This ended the long litigation 
and fight between the city and the Ottawa Electric Company. 
_ There were several points on which the Commission secured concessions from 
the Power Company, and enabled the city to secure power more advantageously 
than it had previously done. 
The principal concession was in the measurement of the power, whereby the 
city would pay more nearly for the power it actually took. Provision was also 
_ made for loss in transmission between the power house and the distributing station. 
‘The quantity of power which the city was compelled to take was also made less 
onerous. There were several other concessions as well. 
Since this time everything has run smoothly with the municipal electric plant. 


When the city began to do business in 1905 there were: 
About 1,200 customers. 
The gross revenue was about $35,000 a year. 
; The net profit was nil. 
About 800 horse power was used. 
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Now in three years the position is: 
About 3,000 customers. 
The gross revenue will be over $100,000 this year. 
The net profit will be over $10,000 after paying interest and sinking fund 
on the capital invested. This $10,000 will be placed to depreciation 
account. 
About 2,300 horse power is used, and more will soon be needed. 


The city does its own street lighting, charging $45 per arc lamp, and 2 


making a profit of $5 per lamp on that. 

When your Commission made the new contract for power over a year ago 
about 1,200 horse power was then being used. We pay $15.00 per horse power 
under this contract. 

There can be no doubt that your Commission saved the situation for Ottawa 
when you stepped in and made the contract referred to. Without this interven- 
tion the city would have been out $250,000 spent on a distributing plant, the 
Ottawa Electric Company would have had a monopoly, and the people of Ottawa 
would have had to pay at least $100,000 a year more than they are paying now for 
their electric light. 

Ottawa has municipal competition. The city makes fair living rates (which 
are subject to revision by your Commission), and the Company follows suit. The 


city cannot make different rates to different persons, but is legally compelled to 4 


charge all alike for the same service. Between private companies this is quite 
different, and frequently one man pays too much and another too little for the same 
service. We have the same rate for everyone. 

There is no indiscriminate rate cutting, charging some people too little one 
time, and taking it out of them to make up later on. 

The city will never give a franchise to any other Electric Company, so that 
the Ottawa Company will not be compelled to buy off competition at exorbitant 
prices (afterwards taken out of the customers in increased rates), as they have had 
to do in the past. 

To sum up: Everybody in Ottawa is satisfied, and will do their best to make 
the present conditions permanent. The people are satisfied because they were 


saved from a large increase in rates and are ensured reasonable rates. We doubt 


if anyone in Ottawa desires to change the present conditions. 

The only difficulty might be if the City Council at some future time unduly 
decreased the rates; but this is safeguarded by the provision that these rates are 
subject to revision by your Commnismon: 

With this safeguard we think we are only expressing the views of the vast 
iajority of the people of Ottawa when we say that the electric situation there is 
ideal. 

You can make whatever use of this letter you see fit. 


Yours very truly, 


(Signed) J. A. Eis, 
Citv Treasurer and Secretary of Electric 
Commission of Ontario. 


(Signed) CHAs. HopEweELL, 
Controller, Ottawa. 
The Board of Control is the Electric Commission. 


a 
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Report No. 1, oF THE MuNicipaAL ELECTRIC COMMISSION. 


To the Council of the Corporation of the City of Ottawa. 
| (GENTLEMEN — 


1. Your Commission begs to submit herewith the following statements: 
(1) Revenue and expenditure on maintenance account for the year 1908. 
(2) Capital account. 
(3) Installations. 
(4) Summary of business. 
(5) Electric light and power rates in various places. 
2. The first Statement shows revenue for 1908 amounting to $106,800.36, and 
a gross profit for the year of $37,122.29. Deducting interest and sinking fund 
on $330,000 bonds, leaves a net profit for the year of $17,722.29, which has been 
_ carried to capital account. 3 
3. The Capital Account shows an expenditure for the year of $26,079.65, which 
is provided for by the debenture of $30,000 authorized by the Ontario Railway 
and Municipal Board. This account has now $517.80 at its credit. 

4. The Installation Statement shows that the customers have increased in 
1908 from 2,680 to 3,164, and the number of incandescent lamps installed from 
50,715 to 61,040. 

5. The summary of Business Statement shows that the percentage of cost of 
maintenance and operation (exclusive of power) to revenue was decreased last year 
from 43% per cent. to 3534 per cent. 

| 6. The city has now been operating the plant for 334 years. Comparing the 
business done by the city in 1908 with the last year of operation by the Con- 
sumers’ Company, the following results are shown: 

(a) The gross revenue was then $35,207.41. It is now $106,800.36, an in- 
erease of over 200 per cent. 

(b) There was then no profit, and not even sufficient receipts to pay interest 
on the capital invested. There is now a net profit of $17,722.29, after paying all 

interest. and sinking fund. 

(c) The number of customers was then 1,314. There are now 3,164, an 
increase of about 140 per cent. 

(d) The number of incandescent lamps installed was then 28,160. They are 
now 61,040. 

(e) There were then 30 miles of pole lines. There are now 80 miles, of 
which 40 are for street lighting. 

(f) When the plant was purchased there were a large number of streets along 
which the pole lines had but few customers. These lines, consequently, were not 
paying. An energetic canvass resulted in changing all this, and now the city has 
customers along all these streets, and its pole lines are fully loaded with the excep- 
tion of those in one small district. 

(g) Although the capital invested has been increased only about 60 per cent. 
(from $200,000 to $330,000), the revenue derived has been increased over 200 
per cent. 

(h) Whilst the revenue has increased over 200 per cent., the expenditure for 
maintenance and operation has increased only about 110 per cent. 

(i) The percentage of cost of maintenance and operation (exclusive of power) 
to revenue was 51 per cent. in the last year of operation by the Consumers’ Com- 
pany. It is now 3534 per cent. 
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(j) Before the Consumers’ Company began to do business the rates were 
15¢c. per kilowatt hour for light. 
$40.00 and upwards per horse power for power. 
$65.00 per arc lamp for lighting the streets. 


They are now: 
7 1-5c. per kilowatt hour for light. 
$25.00 per horse power for power. 
$45.00 per arc lamp for lighting the streets. 


Y. Full information has been obtained as to the rates charged elsewhere, and — 
this has been tabulated in the statement of rates annexed. The rates charged in 
most of the cities of Canada, as well as in the larger towns of Ontario, are given. 
Those for Buffalo are also included, as that city obtains its power from Niagara. 
The rates in 32 cities and towns are given in the Statement. 


It will be seen that Vancouver has the cheapest rate for street hghting, and 
that Ottawa and Fort William come next. 

The rate for arc lamps for commercial use is lower in Ottawa than any- 
where else. 


This is also the case with regard to incandescent lamps for commercial use. 


Niagara Falls has the cheapest meter rate for private lighting, and Fort 
William and St. Catharines are both a shade below Ottawa. With these exceptions 
Ottawa is the lowest for private lighting. 


Niagara Falls has the cheapest power. Port Arthur and Fort William charge 
the same as Ottawa. All the other places mentioned in the Statement charge more. 


Taken all round, the rates charged by the Ottawa municipal plant for light 
and power are the lowest of any city in Canada, municipal or otherwise. - 


8. When the plant was purchased in July, 1905, it was found that most of — 
its customers, including all householders, paid the same meter rate. The other 
customers, consisting of storekeepers, got flat rates. 


The following extract from a report of the Electric Commission to Council 
on Ist June, 1906, which was adopted by Council, explains just what the situation 
was then, and what was done to remedy it :— 


“When the Consumers’ Company was operating the plant there was no tariff 
of charges for flat rates for stores, etc. The result was that different prices were 
charged for the same services. Whilst the (then) Mayor was in charge of the 
plant and before your Commission was appointed, he, on the advice of the Elec- 
trical Superintendent, prepared a tariff to apply to all flat rates. This tariff has 
been in force ever since, the result being that any business taken now is all on the 
same terms, namely, there is exactly the same price to everyone for the same 
service. Some of this old flat rate business was done at a loss, whilst in other 
cases the charges were higher than they should have been. The tariff above men- 
tioned equalizes all this.” 

. Ever since the purchase of the plant the tariff referred to has never in any 
case been departed from. } 

The rates charged are subject to the approval of the Hydro-Electric Power 
Commission, from whom the city purchases its power, and they cannot be changed 
without the approval of that Commission. 
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BP crever there is sufficient business to warrant it. 
. Respectfully submitted, 


9. Your Commission will continue the policy of extending the pole lines 


CHas. HopEweEtu, Chairman. 
JAS. DAVIDSON. 
Rost. Hastey. 
: G. H. Witson. 


NAPOLEON CHAMPAGNE, 
Ottawa, 3rd February, 1909. 


APPENDIX TI. 


- STATEMENT: OF REVENUE AND DISBURSEMENTS ON MAINTENANCE. ACCOUNT OF THE MUNICIPAL 
ELECTRIC DEPARTMENT, FOR THE YEAR ENDING 31ST DECEMBER, 1908. 


Revenue. 
Gross receipts from all sources :— 
Lighting, heating, power, sale of incandescent lamps, etc., 
Ra OC Ly | 1a CASUTOT seis aie aero a Sa ee ee se ee $104,639 04 


hess Cash: on-hand, December Sist; 1907 ....0...5..5... 2,153 82 
————————__ $102,485 22 
Mecounts rengered, but not yet paid ............. ese e wees 15,309 77 
Value of same on 31st December, as per last statement.... 12,370 58 
——_—___———— 2,989 19 
Amount of money earned for which accounts are not yet 
“RETTIG REN Do 3 Sok GLE A Ce a 3,000 00 
Less value of same included in last statement ............. 7,000 00 
Cash on hand— 
ee OCCT CTs Lr DU reer e ier ole «dios s ele ooriet set's olece eects Oe eiee oe ee eee 725 95 
Incandescent lamps, arc lamps, globes, and carbons— 
iestock On oiSt mDecemper, 1908) voces eceeciis + we eisic wees 2,269 36 
Value of same on hand, 3lst December, 1907, as per last 
HRT OO LB GRRE: Sali oe Re eae ce ee AR 2,006 O09 
- Proportion of office rent— 
Paid by the Ottawa and Hull Power and Manfg. Co. ..........-.--e0e. 650 00 
DRED Ln ok ig SR eR i eg $106,800 36 
Disbursements 
Ta Fae es ig cia Aa a gee Sisie on) e's wb o's os ee ee $31,500 00 
Less amount included in last statement and then unpaid.. 2,625 00 
a 28,875 00 
SL NIG ER UEE SUG ere NESS a en a ar a aaa 20,860 82 
Less amount included in last statement and then unpaid.. 402 86 
ee 20,457 96 
MC tee ot et Mate re Ee aU 5 ayo vs so cyybiey 4a See eas 'e'e ohm oe dee 1,792 23 
Less amount included in last statement and them unpaid.. 180 00 
: —————________— 1,612 23 
meCldeNt, INSUTANCE, CLO 6 ian eo eles ie bec we Lees At redeg cepa Rect oy Aisi ade Linh cess one eae oles 145 00 
MPS RAMOZNCTISCCS SCLC, (foes cccsca tess cc cee ee raced sees ve se cerns eserees ens ee Bice ie 
DP PEUMINSTICCLLON it cole s tikes leetane cis ta Sele CoM olepiee oleh s ence aee te eee c a sere 703 90 
Are lamp, globes and CArbONS «........ 0... creer secre ercsacsese 2,010-11 
Less amount included in last statement and then unpaid . 372 15 -ganiee 
MOPRUOCSCOTT 1AIING 65. sciatic cn cack wets hee alee ep gece ede eae s 4,356 25 
Less amount included in last statement and then unpaid.. 80 18 ene 
Damages, costs, etc., re Estate Jas. MillS .........-eeeeeeeeeeeeeces eens 2,550 00 
Miice ald Other GXPENSES ©... 5. bee ce eee ee cee cece neers 2,259 63 
be Less amount included in last statement and then unpaid.. 829 27 


1,430 36 
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Accounts outstanding— 


POWELLS LR case Ora ed ea Dire Spo TARE fete wicca Ne 1, Cele dee er Mena cl _ $2,875 00 14 
CPCS VOL Gere ees ee Se etnies aeons ete eek tte @ cab saw ation ens eet sas 180 00 as 
Arc lamp globes and CarbOns ...........e seers cece ese e eens 46 20 : 
MELTED ARSPEOLIONs bar ats Guanes oie echleis e+ a soln whats WNGacaeare 21 25 z 
THeEANMCSCOIEs TAM DS fees Oe wie cratada eo ais ere occ s wieie.s cieunteta rans 276 55 
SUMNUTY. WEXDCTISES Acie wise) aietecete outs. b+ com) satce nae elem Pinte aes 130 80 , 
———_——_—_———_- 3,529 80 
Difference— : : 
Between value of amounts of money earned for accounts 
not yet rendered on December 31st, 1907, and | 
December 31st, 1908, as per opposite page ............+.--.-.- 4,000 00 
Difference— 
Between value of incandescent lamps, arc lamp globes and 
carbons on hand, 31st December, 1907, and December ie 
S15, 1908: -as per OPPOSITE PAVE aes ss \ Meets Viet ale sisisnel sate <otwes 98 23 — 
Showing gross profit of $37,122.24. 
Interest and sinking fUNd 2... cess cece eee eee e etter entre tree eet e ees 19,400 00 
Net profit— 
(After paying interest and sinking fund) transferred to capital account 
for GepYVeckati Om we kiss aic leas are aks Nelrod ee oe eel ein eee eh ee ey ee a 17,722 2498 
Totals eee ese Se aceasta te eats gaa Seas ere $106,800 36 — 
APPENDIX 2. 
CapiraL AccouNT up To 31ST DECEMBER, 1908. 
Assets. 
Value of plant purchased from the Consumers’ Electric Company ......... $200,000 00 
Beas Expenditure on construction account— 
) Mrom (ith. July: “1905; torsist) Maya 1906. on ee em cn ote utees 17,738 50 
Srist- June: 1906; to. 80th; November, 190000870 ee ee see ese 17,986 74 
Soritst: December. 1906) tO netsto May, a00T. tren tee eine re ete 13,823 25 
) 1st June, 1907; to: o1sts December LOT t=. e ec ks cape ore ent aes 76,364 82 
For year ending 31st December, 1908— 
POLS LIMOS ee sy slung a eds a siete tecatel eR era's tena eane encto eden eest eeeeture $12,118 23 
PrATSTORMNCIS © & sachs cise ee ateal ne opens ee Ae cere seem ae 4,076 12 
) 81-1 oo af bale aT UA SRRAIEN aR PE aici a ed Mpg LAON Vac ea Ata SUR AAT 5,830 08 
Are Tamps “and! Apparat’ isk es otc et nates el oes 1,750 66 
Station buildings and equipment ........ 5.2 cee ees 1,030 38 
Stndry(SUppllesetcrn nee seek he care che nctheee sacar ote ettetane 1,274 18 . 
——_—____—_—— 26,079 65 
Less— 
Stock of poles, transformers, meters, arc lamps, apparatus, 
ete;, on: hand, 8ist December, 1908225. 65 oan ee ee 5,422 12 
Expenditures in extension to plant for year ending 31st 
December: VOOSe octet es clo k cps, conse, kc 1 epee ee eae 20,657 53 
$346,570 84 
Deducted from value of plant for depreciation— 
Balance of profit brought forward from profit and loss 
SCCOUNT: OD FOLStOM ay LOOT) Oi, yack aes seen eee $4,703 27 
Balance of profit brought forward from maintenance account 
On oLSt December. U90Ts <3. 2. ie eee 85 20 
Balance of profit brought forward from maintenance account 
ons3sist) Mecember, 908s. oo. F566. eee Lee 17:722 29 
‘ ———_—_—___—_——_— 22,510 76 
Valuesol planton.3ist December, 1908t.:<..; ¢ cic 0:c.c dence eee 324,060 08 
. Poles, wire, transformers, meters, arc lamps and apparatus, 
: etc.cim. Stock.on sist December, 19084... 22 ee ee 5,422 12 
i OlANCE Al CTO 1b ys o505.6 ee eas Hon wyerat ere ey ere ot Alb cals « ccalke a Gee ee 517 80 
fi 
" VOCAL: os bce lala this Gees ain a ae ke Suet San RUE ee $330,000 00 


Liabilities. 


ties 


Debentures issued— 


morcayeeonsumers Electric Company-for plant .....5.6....c50 800 cceenk $200,000 00 
SEO AP One ONS LO MPISNE 1 LYOO Bigs cee wt se ec ee eee ceaeweledtia cus 50,000 00 
MEPeRay hiinctino G07. os. a ee 50,000 00 
0S 30,000 00 

SITES IP Ser Bebe catty wa oye Gel RE RST a nn Se ee $330,000 00 


APPENDIX 3—STATEMENT OF INSTALLATIONS. 


7th July, 3lst May, | 31st May, Blst Dec., 3lst Dec., 


1905. 1906. 1907. | 1907. 1908. 
Incandescent Lamps....... 28 , 160 34,904 46 ,730 50,715 61,040 
Meare LAMPS .:.............. 175 177 249 817 841 
ES SEA eee 64 81 86 88 98 
le As Ol Ra Pe ata eee eee Sede aii eee eh 
PUALOMACTS 00 cds ks ee ia 14 1,840 2,395 2,680 3,164 
APPENDIX 4—SUMMARY OF BUSINESS. 
Expenditure. | Percentage 
of Mainten- 
- : . Sw ae and 
erjod. evenue. : rofit. peration, 
| Mainten- On account exclusive of 
Power. | ance and Tat t one 
Operation. nterest. | Power, to 
| Revenue. 
- | xe 
Consumers Co. : Se ©: $: es Reece: $2.50 » eat cs 
Year ending 30th April, 
REE eed Set se %. o's ene 24,383 68) 6,036 66; 18,011 20 Bao. Oalece au notes 74 
er ending 30th April, 
5 pt yee eee 35,207 41| 10,125 00) 17,988 07; 7,094 34)......... 5l 
Pe ctpal': Interest | 
104 months, from 17th and Sink- 
July, 1905, to 31st May, ing Fund. 
1906.. Bac aot 47 ,313 59) 16,875 00) 18,869 05 11,257 54 312 00 40 
» -Year, from Ist June, 
1906, to 8lst May, 
VLU oe oe an 67 ,993 81) 22,500 00) 27,377 54 13,725 00) 4,391 27 40 
7 months, from Ist June, 
- 1907, to 3lst Decem- i 
TYE LEE Sa 40,556 51) 13,875 00) 17,700 50 8,895 81 85 20 43 
Year, ending 31st De- 
cember, 1908 ........ 106,800 36) 31,500 00| 38,178 07 19,400 00) 17.722 29 35 
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The year 1908 was an extremely busy one, and of great utility to the Pro- 
vince. In January of this year, thirteen municipalities submitted to the people 
by-laws to raise sums of money to cover the cost of distribution of power to be 
purchased from the Hydro-Hlectric Power Commission. In spite of tremendous, 
and in a great many cases unfair, opposition the by-laws were carried by large 
majorities in the municipalities of Toronto, Hamilton, London, St. Thomas, Brant- 
ford, Galt, Stratford, Woodstock, Guelph, Waterloo, St. Mary’s, Hespeler, and 
New Hamburg. Ingersoll defeated the by-law to purchase a local system as the 
electors considered that the price asked was too high, but they have since entered 
into a contract with the Commission for a supply of power, together with the 
following towns and cities :— 


POrOn tO) 29 cee Rs ee 10,000 H.P. 
DONO oases at Cee eles cece eet Ae ee ee Ae eee 3 | + 
Gurel phy eis ake vaca os dee oak ae ee el ee 2,500 “ 
She EHOMAS in tae ey Sor area aac Ue ree ee i ne 1,500 “ 
WV OOUSLOCK rire eee rnc ee ee Ane ae fas eee, 2 teh OO area 
Pnigersol bes se, ee ie ea ae hee te nee 500, =“ 
BOTTI. 1 25 eee ee aes ene a ER eae me Te ee 1,000 “ 
a eo) tral 1) ere MRR nT er dcbe tee Moore Miners Corea) A a hl Anahe fae Ore 400 “ 
RIG EAE YG Sec oc es Bier ahd oaeos eg 5 kere ROME Re eee nae 500 “ 
Pe POSCOD Tes Oe ete oe eee elas Goes Eee eee 600 “ 
IWaterloos ss as a ee Rte a ieee ogi eo ee 685 “ 
New Fam re cic iis eer a oes Pee ee eee 250. “* 
SUPAtord Ske ae ees Lom eal Wane = eae ee 1,000 “ 


The following is copy of Agreement entered into between the Commission 
and municipalties :— ; 


This Indenture made the 4th day of May, 1908. Between the Hydro-Electric 
Power Commission of Ontario, acting herein on its own behalf and with 
the approval of the Lieutenant-Governor-in-Council, (hereinafter called the 
Commission), party of the First Part, and The Municipal Corporations of 
Toronto, London, Guelph, Stratford, St. Thomas, Woodstock, Berlin, Galt, 
Hespeler, St. Mary’s, Preston, Waterloo, New Hamburg, and Ingersoll, (here- 
inafter called the Corporations), parties of the Second Part. 


_ Whereas pursuant to “An Act to provide for transmission of electrical power 
to municipalities,” the Corporations applied to the Commission to transmit and 
supply such power from Niagara Falls, and the Commission entered into con- 
tracts, hereto attached, with the Ontario Power Company of Niagara Falls, (here 
inafter called the Company), for such power at the prices set forth in the 
schedule, hereto attached, and the Commission furnished the Corporations with 
estimates, as shown in the schedules of the total cost of such power, ready for 
distribution within the limits of the Corporations, and the electors of the Cor- 
porations assented to By-laws authorizing the Corporations to enter into a con- 
‘tract with the Commission for such power, and the Commission have estimated 
‘the line loss and the cost to construct, operate, maintain, repair, renew and insure 
a line to transmit, nominally, 30,000 horse power with total capacity of 60,000 
horse power of such power to the Corporations, and have apportioned the part 
of such cost to be paid by each Corporation as shown in said schedule; 


Now therefore this Indenture witnesseth that in consideration of the premises 
and of the agreements of the Corporations herein set forth, subject to the provisions 
of said Act and of the said contracts, the Commission agrees with the Corporations 
respectively :— 


~~ 
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1—(a) To construct a line to transmit the quantities of electric power, 
shown in column 2 of the said schedule from Niagara Falls to the Corporations 
shown in column 1, respectively. 

(b) On the 19th day of March, 1910, or on any earlier day on which the 
Commission shall be prepared to supply the same, to supply said power in quanti- 
ties set forth in column 2 of said schedule, or as a minimum 40 per cent. less, if 
written notice of minimum required is given on or before 19th July, 1909, to the 
Corporations within the limits thereof, ready for distribution at approximately the 
number of volts set forth in column 4 of said schedule, and approximately 25 cycles 
per second frequency. 


(c) At the expiration of three months’ written notice, which may be given 
by the Corporations or any of them from time to time during the continuance of 
this agreement, to supply from time to time to the Corporations in blocks of not 
less than 1,000 horse power each, additional power until the total amount so sup- 


plied shall amount to 30,000 horse power. 


(d) At the expiration of nine months’ like notice, which may be given by 
the Corporations or any of them from time to time during the continuance of this 
agreement, to supply from time to time to the Corporations in blocks of not less 
than 1,000 horse power each, additional power until the total amount so supplied 
shall amount to 100,000 horse power. 


| (e) To use at all times first-class, modern, standard, commercial apparatus 
and plant and to exercise all due skill and diligence so as to secure the most 
perfect operation of the plant and apparatus of the Corporations. 


In consideration of the premises and of the agreements herein set forth each 
of the Corporations for itself, and not one for the other, agrees with the Com- 


‘mission :— 


2.—(a) Subject to the provisions of paragraph 2 (qg) hereof, to pay the 
Commission for the quantities of power shown in column 2 of said schedule, 
or 40 per cent. less as a minimum, to be supplied at said date, and for such 
additional power supplied or held in reserve upon such notices, the price set 
forth in column 3 of said schedule in twelve monthly payments, in gold coin of 
the present standard of weight and fineness, and bills shall be rendered by the 
Commission on or before the fourth and paid by the Corporations on or before 
the fifteenth of each month. If any bill remains unpaid for 15 days, the Com- 
mission may, in addition to all other remedies and without notice, discontinue 
the supply of such power to the Corporations in default until said bill is paid. 
No such discontinuance shall relieve the Corporation in default from the per- 
formance of the covenants, provisions, and conditions herein contained. All 
payments in arrears shall bear interest at the legal rate. | 


(b) To take electric power exclusively from the Commission during the 
continuance of this agreement; provided, if the Commission is unable to supply 
said power as quickly as required, the Corporations may obtain the supply other- 


wise until the Commission has provided such supply, thereupon the Corporations 


shall immediately take from the Commission; and the Corporations may generate, 
store, or accumulate electric power for emergencies, or to keep down the peak 
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load of the power taken from the.Commission; and nothing herein contained shall 
effect existing contracts between the Corporations and the other parties for a 
supply of electric power, but the Corporations shall determine said contracts at 
the earliest date possible. 


(c) To pay, annually, interest at four per cent. per annum upon its pro- 
portionate part of the moneys expended by the Commission on capital account 
for the construction of the said line, transformer stations and other necessary 
works, shown, respectively, in column 6 of said schedule, subject to adjustment 
under paragraph 10. 

(d) To pay an annual sum for its proportionate part of the cost of the 
construction of said line, stations and works, shown, respectively, in column 6 of 
said schedule, subject to adjustment under paragraph 10, so as to form in thirty 
years a sinking fund for the retirement of the securities. to be issued by the 
Province of Ontario. | 


(¢) To bear its proportionate part of the line loss and pay its proportionate 
part of the cost to operate, maintain, repair, renew and insure the said line, 
stations and works, shown, respectively, in column 7 of said schedule, subject to 
adjustment under paragraph 10. 


(f). To keep, observe and perform the covenants, provisos and conditions 
set forth in said contracts, intended by the Commission and the Company to be 
kept and observed and performed by the Corporations. 


(g) To pay for three-fourths of the power supplied and held in reserve at 
said date and upon said notices, whether the said power is taken or not, and when 
the greatest amount of power taken for twenty consecutive minutes in any month 
shall exceed three-fourths of the amount during such twenty consecutive minutes 
so supplied and held in reserve, to pay for this greater amount during that entire 
month. When the power factor of the greatest amount of power taken for said 
twenty minutes falls below 90 per cent., the Corporations shall pay 90 per cent. 
of said power divided by the power factor. 


(h) To take no more power than the amount to be supplied and held in re- 
serve at said date and upon said notices. . 


(1) To use at all times first-class, modern, standard, commercial apparatus 
and plant to be approved by the Commission. 


(7) To exercise all due skill and diligence so as to secure the most perfect 
operation of the plant and apparatus of the Commission and the Company. 


3. If as therein provided, the said contracts are continued unti] 19th De- 
cember, 1939, this agreement shall remain in force until that date, 


4. Said power shall be three phase, alternating, commercially continuous 
twenty-four hour power every day of the year except as provided in paragrph 6 
hereof, and shall be measured by curve-drawing meters, subject to test as to 
accuracy by either party hereto. 


a ” 5 7 
peat 5 
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5. The engineers of the Commission, or one or more of them, or any other 


‘person or persons appointed for this purpose by the Commission, shall have the 
‘right from time to time during the continuance of this agreement to inspect the 


apparatus, plant and property of the Corporations, and take records at all reason- 
able times on giving to the Corporation six hours’ notice of the intention to make 
such inspection. The Corporations shall have a like right on giving a like notice 


to inspect the apparatus, plant and property of the Commission. 


6. In case the Commission or the Company shall at any time or times be 
prevented from supplying said power, or any part thereof, or in case the Corpora- 
tions shall at any time be prevented from taking said power, or any part thereof, by 
strike, lock-out, riot, fire, invasion, explosion, act of God or the King’s enemies, 
or any other cause reasonably beyond their control, then the Commission shall not 


~ be bound to deliver such power during such time and the Corporations shall not 


be bound to pay the price of said power at Niagara Falls during such time, but the 
Corporations shall continue to make all other payments, but as soon as the cause 
of such interruption is removed the Commission shall without any delay supply 
said power as aforesaid and the Corporations shall take the same and each of the 
parties hereto shall be prompt and diligent in removing and overcoming such cause 
or causes of interruption. 


_ %, If, and so often as, any interruption shall occur in the service of the Com- 
pany due to any cause or causes, other than those provided for by the next pre- 
eeding paragraph hereof, the Commission shall recover and pay to the Corporations 
as liquidated and ascertained damages and not by way of penalty, as follows :— 
For any interruption less than one hour double the amount payable for power 
which should have been supplied during the time of such interruption; and for 


“any interruption of one hour or more, the amount payable for the power which 


should have been supplied during the time of such interruption and twelve times 
the last mentioned amount in addition thereto, and all moneys payable under this 
paragraph when the amount thereof is settled between the Confmission and the 
Company may be deducted from any moneys payable by the Corporations to the 
Commission, but such right of deduction shall not in any case delay the said 
monthly payments. } 


8. The maintenance by the Commission of approximately the agreed voltage 
at approximately the agreed frequency at the sub-station in the limits of the 
Corporation shall constitute the supply of all power involved herein and the fulfil- 
ment of all operating obligations hereunder; and when voltage and frequency are 
so maintained, the amount of the power, its fluctuations, load factor, power factor, 
distribution as to phases, and all other electric characteristics and qualities are 
under the sole control of the Corporations, their agents, customers, apparatus, appli- 
ances and circuits. 


9. In case any municipal corporation, or any person, firm or corporation 
which shall contract with the Commission or with any municipal corporation for 3 
supply of power furnished to the Commission by the Company shall suffer damages 


by the act or neglect of the Company, and such municipal corporation, person, firm 


or corporation would, if the Company had made the said contracts directly with 
them, have had a right to recover such damages or commence any proceedings or 
any other remedy, the Commission shall be entitled to commence any such pro- 


— 
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ceeding or bring such action for or on behalf of such municipal corporation, person, 
firm, or corporation, and notwithstanding any acts, decision or rule of law to the 
contrary, the Commission shall be entitled to all the rights and remedies of such 
municipal corporation, person, firm or corporation, including the right to recover 
such damages, but no action shall be brought by the Commission until such munici- 
pal corporation, person, firm or corporation shall have agreed with the Commission 
to pay any costs that may be adjudged to be paid if such proceeding or action is 
unsuccessful. The rights and remedies of any such municipal corporation, person, 
firm or corporation shall not be hereby prejudiced. 


10. The Commission shall at least annually adjust and apportion the amounts 
payable by municipal corporations for such power and such interest, sinking fund, 
line loss, and cost of operating, maintaining, repairing, renewing and insuring the 
line and works. 


‘11. If at any time, any other municipal corporation, or pursuant to said Act, 
any railway or distributing company or any other corporation or person, applies 
to the Commission for a supply of power, the Commission shall notify the appli- 
cant and the Corporations, parties hereto, in writing, of a time and place and hear 
all representations that may be made as to the tera and EEE for such 


supply. 


Without discrimination in favor of the applicants as to the price to be paid, 
for equal quantities of power, the Commission may supply power upon such terms 
and conditions as may, having regard to the risk and expense incurred, and paid, 
and to be paid by the Corporations, parties hereto, appear equitable to the Com- 
mission, and are approved by the Lieutenant-Governor-in-Council. 

No such application shall be granted if the said line is not adequate for such 
supply, or if the supply of the Corporations, parties hereto, will be thereby in- 
juriously affected, and no power shall be supplied within the limits of a municipal 
corporation taking power from the Commission at the time of such application, 
without the written consent of such corporation. 

In determining the quantity of power supplied to a municipal corporation, 
the quantity supplied by the Commission within the limits of the corporation to 
any applicant, other than a municipal corporation, shall be computed as part of 
the quantity supplied to such corporation, but such corporation shall not be liable 
to pay for the power so supplied, or otherwise in respect thereof. No power shal] 
be supplied by any municipal corporation to any railway or distributing company, 
or any other corporation or person without the written consent of the Commission. 


12. It is hereby declared that the Commission is to be a trustee of all property 
held by the Commission under this agreement for the Corporations and other muni- 
cipal corporations supplied by the Commission, but the Commission shall be en- 
titled to a lien upon said property for all moneys expended by the Commission 
ander this agreement and not repaid. At the expiration of this agreement the 
Commission shall determine and adjust the rights of the Corporations and other 
municipal corporations, supplied by the Ghanmician! having regard to the amounts 
paid by them, respectively, under the terms of this iaeetient, and such other con- 
siderations as may appear equitable to: the Commission and are approved by the 
Lieutenant-Governor-in-Council. 


\ 
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Co 


13. Hach of the Corporations agrees with the other :— 


(a) To take electric power exclusively from the Commission during the con- 
* tinuance of this agreement, subject to the provisos above set forth in paragraph 
2 (db). 


(b) To co-operate, by all means in its power, at all times, with the Sone 
mission, to increase the quantity of power required from the Commission, and in 
all other respects to carry out the objects of this agreement and of the said Act. 


14. If differences arise between the Corporations, the Commission may upon 
application fix a time and place to hear all representations that may be made by the 
parties and the Commission shall, in a summary manner, when possible, adjust 
such differences and such adjustment shall be final. The Commission shall have 
all the powers that may be conferred upon a Commissioner appointed under The 
Act respecting Enquiries concerning Public Matters. 


This agreement shall extend to, be binding upon and enure to the benefit of. 
the successors and assigns of the parties hereto. 


In witness whereof the ComMissION and the CoRPORATIONS have respectively, 
affixed their corporate Seals and the hands of their proper officers. 


THE HYDRO-ELECTRIC POWER COMMISSION OF ONTARIO. 


Commissioners 
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Estimates for Municipalities during the year 1908. 


‘The following additional estimates have been made and submitted by your 
Commissioners for prices of power, distribution, costs, etc: 

Weston: Estimate as to the cost of. distributing power to Weston from the 
Toronto Transformer Station. 
| EASTERN EXTENSION EsTIMATE: Your Commissioners made an estimate of 
the cost of delivering power to the following towns in the amounts stated: 


RPS ULAR AS Ragin nne yes Cir ere hes Ga £ Lk ge atin Nc ane peo a aE 1,500 H. P. 
SER ALP NT ES LAC ES UE ARR et Oe ees a PS 600 * 
TRO TOUCH oe Poe wee a yale cc's ba Ba bes bcelecale 300 = 
RIEL ODE EEE se tthe te ato ako cl cic ke ais bw wee cree 500 =“ 

MC SNe Tere ee RES A, ON oe by bia bie wie ci ona bo aielewe 900 * 


The system estimated upon consists of running two 110,000 volt lines from 
the high tension busbars in the Toronto station, or interswitching station near 
Toronto, to and through Oshawa, and terminating at Port Hope. The figures 
were made on the basis of an interswitching station being located at Oshawa, and 
a step-down transformer station distributing to Oshawa and Bowmanville, and a 
terminal station located at Port Hope, stepping down to a lower potential for dis- 
tribution to Port Hope and Cobourg, the towns of Bowmanville and Cobourg to 
be supplied by two three phase circuits, operating at 13,200 volts, from the stations 
at Oshawa and Port Hope respectively. 

TILLsonBurG: Estimates for an equipment for incandescent and street light- 
ing, and the distribution of power to power consumers. 

NorwicH: Estimates of the cost of power for Norwich and the cost of dis- 
tribution to the consumers. 

HamMILTon: Estimates were prepared covering the cost of the distribution of 
power and street lighting, also estimates as to the cost of placing all wires in the 
centre of the city underground. A great deal of time was spent by the Engineers 
in collecting data and information for the city of Hamilton. | 

Branrrorp: A great deal of time was also spent on behalf of the city of 
Brantford estimating the cost of equipment for incandescent and street lighting, 


ete. 


Gatt: Estimates were prepared in connection with the cost of equipment for 


incandescent lighting, pumping and street lighting. 


Winpsor: The Engineers prepared estimates for the city of Windsor for a 
supply of 5,000, 10,000, 15,000 and 20,000 horse power. A lengthy report was 
also made on power conditions in Windsor, etc. 

WESTERN MUNICIPALITIES: Estimates were made of the cost of the equip-_ 
ment and cost of power to the following municipalities: 


Windsor 
VLCC ELC er Pie oan wic cs evens bie. 6.08 oe obiais'e oe we 5,000 H. P. 
Sandwich 
FSG Oe ge oat ea ares o woare Cavs inis sia cVaereva oe es sg Spe O2o ta 
Dresden ....... PEN en ee arene ep SE Sys oatee. 3 200" 
CU TETE SPINS Cue Min ae RD Ree end SR aegrD UPa 600s 
Gea PINOT rats Fete arctica’ shunts (e wiaces aie e A sae CE aN 200 a 
Pee ca en ee andl cv ed em ra'ses sch ahawe s56 - 100 5 
UG TET Pe ae pee I i On Ean Tenge oO. 
Thamesville  .......c.ceccocccoccsenccorccecesecccees 150 : 
ee DUR Waser es skikess ER ON ep ee eT 200 . 
DE OM ETI re coc oes vlna bee's Cotte egies cele? esive anes 200 B 
Comber..... Rh Mae AON ahve: Se PEPE TEEPE Ss Wee 200 e 
Wi UIACODIT Ses ovo iic = cree n pisses wre eleva fel et) Lee eaee dae one — 600 . 
TEP SE DUT occ uct ee iis is poe cu oreo es ten eae e ease Kes a ‘ 


Pea Gtle ele ove cake OO Se bew be ss ce testes rcceeeas 
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HyprauLic Work. 
Reports on Water Powers for Municipalities. 


Your Commissioners have during the year, in accordance with paragraph 11 
of the Power Commission Act, examined and investigated water powers and privi- 
leges, and reported upon the value and capacity thereof, for various municipalities 
throughout the Province. The following is a list of water powers investigated 
and hydraulic reports made in connection with the same, acting upon resolutions 
passed by the various councils requesting the services of the Engineers. 


un Roe. Hydraulic Reports, 1908. 


(1) Report prepared in compliance with the request of the Canadian Manu- 
facturers’ Association, outlining a method of collecting, tabulating and publishing 
accurate hydraulic data, in connection with the rivers of the Province of Ontario, 
describes the information necessary to be collected, scheme of organization, and 
estimate of capital investment and annual cost of administration. 


(2) Report prepared for the Municipality of Massey, giving information as 
to the possibility of developing power on the Sable River, includes estimates of 
the cost of developing full capacity and half capacity on each of two power loca- 
tions adjacent to the town. 

(3) Report prepared for the Municipality of Bancroft, giving information as 
to the power possibilities of the York branch of the Madawaska River, and the 
power capacity of various power-sites in the vicinity. Also estimate giving the 
cost of developing power upon a site within the town. 


(4) Report prepared for the Municipality of Renfrew, giving information 
as to the power capacity of various available sites upon the Bonnechere and Mada- 
waska Rivers. Also an estimate giving the cost of developing a site within the 
town for municipal purposes. 

(5) Report prepared for the Municipality of Blind River, giving information 
as to the possibility of developing power at various available sites on the Blind 
River. Gives estimates upon cost of developing full capacity and half capacity 
at White Falls and transmitting power to Blind River. 

(6) Report prepared for the Municipality of Sault Ste. Marie in connection 
with the possibility of developing power at the Whitefish Channel. Outlines 
scheme for insuring continuous flow in channel, and discusses scheme of develop- 
ment and obstacles in the way of acquiring the property for power purposes. 

(7) Report prepared for the Municipality of Almonte, giving information as 
to the power capacity and storage possibilities of the Mississippi River. Also 
giving estimates of cost of developing full capacity and half capacity at each of 
two available sites within the town for municipal purposes. 

(8) Report prepared for the Municipality of Peterboro, giving information 
as to the power capacity of the Otonabee River, and discussing various available 
sites on the river, with a view to advising the city as to the best location for the 
establishment of a municipal plant. Also includes estimate of cost of development 
at Burleigh Falls and cost of transmitting power to Peterboro. 
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- 


: x me 6) Report prepared for hie Municipality of Bruce Mines, giving informa- 
tion as to the power possibilities of the Mississauga River. Also an estimate giving 

cost of developing half capacity and full capacity at Squaw Chute, on the Missis- 

7 sauga, and transmitting power to Bruce Mines. 

4 (10) Report Bead for the Municipality of North Bay, giving information 

as to power capacity of Smoky Falls, on the Sturgeon River. Also gives estimate 


3 of cost of developing full capacity oan half capacity, and transmitting power to 
aN orth pay. 
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HYDROGRAPHIC SURVEY. 
Hoon. ADAM BECK, 


Chairman, Hydro-Hlectric Power Commission. 


DEAR Str,—Submitted, herewith, is a report, the purpose of which is to outline 
‘a method of dealing with the question brought up in the letter of the Secretary of 
‘the Canadian Manufacturers’ Association dated March 12th, 1908, and addressed to 
the Premier; namely, a practical method whereby detailed and accurate hydraulic 
data, in connection with the water powers of the Province of Ontario, could be 
collected, tabulated and published in such a way as to be readily accessible to the 
general public; the same being accompanied by estimates of initial investment and 
annual cost of administration in connection with the various schemes, as outlined. 

In the first place, the cost of administering such a scheme will vary directly 
with the refinements introduced into the engineering methods, and the degree of 
accuracy required in connection with work in the field. Also, if the information 
obtained is to have weight, the period of investigation must extend over a number 
of years, it being necessary to determine the time and amount of maximum average 
and minimum flow and to investigate and record the behaviour of the different 
streams under various conditions. It is evidént, therefore, that the longer the 
period of time over which the investigation extends, the more reliable will be the 
information resulting therefrom. 

Of the different schemes outlined, the first is the only one which approaches 
completeness, the rest being simply modifications of the first, which are to be 
recommended only because they appear cheaper. 

Scheme No. 1. 

This scheme is intended to cover the same territory as that covered by the five 
reports of the first Commission; namely, the whole of the Province of Ontario with 
the exception of the James Bay watershed. 


For purposes of investigation this territory will be divided into the following: y 


District A— | 
To include the Niagara, Grand, Thames, Maitland and Saugeen Rivers with 
their tributaries. 


District B— 


To include the St. Lawrence, Rideau, Moira, Trent, Otonabee, Gananoque 
and Credit Rivers. 


District C— 


To include the Ottawa, Mississippi, Madawaska, Petewawa, Mattawa, Mont- 
real and Blanche Rivers. 


District D— 
To include the Severn, Muskoka, Moon, Muskosh, Magnetawan, South, 
French and Sturgeon Rivers. 


District E— 
To include the Wahnapitae, Spanish, Vermilion, Onaping, Whitefish, Sable, 
Blind, Mississauga, Thessalon and St. Marys Rivers. 
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District F— 

To include the Michipicoten, Magpie, Steel, Black, Nipigon, Current, Kamin- 
—istiquia and Mattawin Rivers. 

District G— : 

To include the Seine, Wabigoon, Pigeon, Rainy, English and Winnipeg 
Rivers. ‘ 

Hach of the above mentioned districts should be in charge of a hydro- 
grapher, who, with the help of an assistant, would look after all the work in the 
district assigned to him. Hach hydrographer should be supplied with a current 
meter, an engineer’s level, an aneroid, a compass, a hand-level, sounding rods, ropes, 
etc. A canoe will in some cases also be required. 

To cover the Province thoroughly, at least 80 gauging stations should be 
established, from one to five stations ‘being established in the watershed of each 
river included in the scheme. ‘The distribution of these stations is as follows :— 


District A—17 stations. District B—12 stations. District C—14 stations. 
66 ae 66 66 K—10 66 $e y}— 9 6 6 
$6 —=— di 66 


During the open season the hydrographers would travel continually in their 
respective districts, visiting the various gauging stations in rotation and making 
determinations of flow as frequently as possible. During the winter, when 
vauging operations must necessarily become less frequent, spare time can be 
fully occupied in reconnaissance work, such as profiling river beds, computing 
storage areas, measuring heads, studying ice conditions, and making approxt- 
mate surveys of sites for storage dams. This class of work can be more con- 
veniently done during the winter, so that the time of the outdoor staff could be 
fully occupied throughout the year. -. : ; | 

Water level gauges should be established at each gauging station to be read 
each time discharge measurements are to be taken. Permanent level gauges 
should also be established where it will be possible to obtain readings at least 
unce a day, gauge readers being appointed for this purpose. 

In addition to the purely hydraulic information, the investigation would 
not be complete without making a study of, and recording the climatic conditions 
in the watersheds of the various rivers. For this purpose a certain number of 
gauge recorders could be detailed, for an extra consideration, to make and: record 
observations of rain and snow fall, wind velocity and temperature. 

To cover the territory above described about 63 gauge recorders should be 
appointed, and 17 of these should be supplied with equipment for making weather 
reports. 

~The distribution of gauge recorders would be as follows:—_ . 


Section A—17 stations. Section B—12 stations. Section C—8 stations. 
66 p= 66 66 Weee7 66 os F—6 ane 
oe f G— 4 Gis ene nae sate ' 
Of the combined weather and gauge recorders there would be 
In Section A—3 stations. Section B—3 stations. Section C—3 stations. 
: ge 626 Dp=—2 (a 66205 sas CLM 66 -}'—2 269, 
66 G—2 Gn ; noe ; ; . 


- .* This scheme as outlined above, is designed to give reasonably full and com- 
plete information with regard to the rivers above specified. This information 
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will enable all the necessary calculations to be made with reference to annual 
precipitation, annual evaporation, available run-off, storage capacity, discharge 
phenomena, power capacity, etc. Sufficient data will also be available for esti- 
mating on the improvement of such rivers as the Grand and the Thames, which 
have been ruined by deforestation. 


ESTIMATED CAPITAL COST OF SCHEME NO. 1. 


Hydrographers instruments and outfits ....0...0.0055. Rote ees cee $3 ,583 
Cost of establishing PAUCINE STATIONS cos ccc ee oe ea ae ee eee . 2,400 
JE: y level Pause ir orn seed ee oe eee eee - 650 

ois ies Patine Staton se Sony. we wes ase oe ohep ie tones eerie 600 

che oe weather Stations alia oe fo eee eine oeeo eee 12275 
Stationery, record (HOOKS) bls ce tele ek eee OO coe ee tae ee 150 
Total oye ee ee ae eR naman cies $8 ,408 


ESTIMATED ANNUAL COST OF SCHEME NO. 1. 


Salaries.of CNZINGErINE Stall «accra ke wile ve Ca ee ae ee oe ee hele $19,360 © 
$4 PAUGEIVECOLGETS 51 ois oe LR cee Ce ale ase eles 6,720 
Maintenance and repairs on instruments, L0per cent. 245. tere hes 360 
ak PAUCine Stations Sac. eee ee eink 430 
pravelling €xpenses seen sk Ss Ree eee ee tee erie 8,000 
EStALIONCTY ANG POStAPE see ue ees eciae coy rte Rete etee cite Greet eee tei 150 
OER TS eo eRe EE IC ae eae ie ee ne $35 ,020 


Scheme No. 2. 
In this instance the Province will be divided as follows :— 


Section A— 


To include the Niagara, Grand, Maitland, Saugean, Thames, Severn and 
Credit Rivers. 


Section B— 


To include the St. Lawrence, Moira, Trent, Otonabee, Rideau, Moon, Mus- 
kosh, Muskoka, French, Magnetawan and South Rivers. 


Section C— 


To include the Ottawa, Mississippi, Madawaska, Petewawa, Mattawa, Mont- 
real, Blanche, Sturgeon, Whitefish and Wahnapitae Rivers. 


Section D— 


To include the Spanish, Vermilion, Onaping, Sable, Blind, Mississauga, St. 
Marys, Michipicoten and Magpie Rivers. 


Section H— 
To include the Nipigon, Kaministiquia, Mattawin, Pigeon, Wabigoon, Rainy 
and Winnipeg Rivers. 


Under this arrangement the districts covered by each hydrographer are en- 
larged, so that gauging will be less frequent. No gauge recorders have been 
employed in the territory west of Sudbury, the level gauges at the various 
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stations being read by the hydrographers at the time of measuring flow only. 
Also no provision is made for taking weather records in this case, and the present 
government records will be relied on for this class of information. 

While this scheme will reduce the annual charges, it will also reduce the 
amount of information collected in a given time, so that there will be no ultimate 
saving, if the investigations are continued long enough to furnish data as copious 
and reliable as in the case of Scheme No. 1. 


ESTIMATED CAPITAL CoStT oF SCHEME No. 2. 


Pearoreranners -INStrumMents, ANd OUURIS 9... ae. es cece eee ae ee bow eee $2,640 00 
musteOLTestaDlishing CAULING StatiONS 6.2... 6. fo be wa co bide olny ees vacua 1,875 00 
Pc OLeCSia SINS ICVCl BAUR OS! esi Sk iia Soe ee i bine olee ou wgb ead wed 450 00 
MmttMeO tM eCetAnlishinge  TAtINe “SlALIONS <i. acco b a docs cls wwe #5, ¢ ccace ssh elev a Ca abe wae 600 00 
RICO ar CCOLTU TOOK E, OLE y Mie aici s Wisse b.a.%.8 6 Sree dnfe, ol seca te @ sla ca sd avvee ee dwlelae 150 00 

SR) We RR Pa es tee is yas eae Nous Joe sha whalehaty: GaN Wee gion Os $5,715 00 

ESTIMATED ANNUAL CosT or SCHEME No. 2. 

BHIetICeTOLeCneiMeecring ANd OfICS (STAT 6s ios se dissec ude seb cadeee because $14,300 00 
eet FeO eR AUCs DEACE Site toe a ore co. Sioa ao ialob owl a6 no bd Uo" Ladd 6 and wie Ww 2,400 00 
Maintenance and repairs on instruments, 10% ............. cc cee eee eee ee 260 00 
mearavenance ald Tepairs ON Stations, (10% oi. ccc ek ewe oc we ewesweenes 230 00 
LAT re NNOTES OS Trt ey ee a eh Lae aro Soe) Soaks 4“ Wiebe bela eo bkia vd bk Willen 6,000 00 
SE Sas eke TOs DMT ERS: ONS ol Dy ONO ac) A Ss ee i ee ee ra Re A 150 00 

ELGG ch ee MRI tere re se Wis che Sigg '0 (oe Ma ae ow ed RE Pa eiee $23,340 00 


Scheme No. 3. 

In this case it is proposed to omit the Districts of Algoma, Thunder Bay 
und Rainy River, and for the present to confine their detailed investigations to 
the older parts of the province, the subdivision of districts being the same as in 
the case of Scheme No. 2. By dividing this territory into three districts, each 
in charge of a hydrographer and assistant, as before, it should be possible to get 
at least one gauging per month at each station in the district. Gauge recorders 
have been dispensed with entirely, and water level readings will be taken by the 
hydrographers only, as previously explained. Weather records have been dis- 
pensed with in this case also, and this scheme will represent about the minimum 
of outlay through which any results worth publishing can be obtained within a 
reasonable time. 


ESTIMATED CAPITAL Cost or SCHEME No. 8. 


Hydrographers’ instruments and outfits ............e eee eee cece eee neces $1,657 00 
Pos errcstaplishine SaNeing Stations . os. coelacivec cece cesses coestoow serene 1,650 00 
ReeetmOr CSta Dishing TALINE (SUALIONS <..)6n0.6 0) tafery cla ele e eie.s os @ Woke ose ene eas 600 00 
PrmnONE TY 1 TCCOMd PNOOKS, CLG u.c os ase G wb ciils a sie odie oe Sige cg beanevcesecaeecs 100 00 

AMAR WL Soe SU Oa Ne bg Oe a or eee re a ah eae aa $4,007 00 


ESTIMATED ANNUAL Cost oF SCHEME No. 3. 


Salaries of engineering and office staff .......... 2. cece eect cere eeees $9,940 00 
Maintenance and repairs on instruments ..........-. ee ccc eee ee eee eeereee 165 00 
Maintenance and repairs on stationS ........... cece cece cece rene ceeeeee 160 00 
PPA MOINS. OXTONSES fo... cc .cle bo bid sale ole b dle were oie eb oie eierwient ore ere iors wie le ois aye.6 #8 4,800 00 
SPALIONELY ANG PORLARC 6 ae 5 6 Sow oie wie oon e es prama cy eae terse veep emn since weies 100 00 

CER ee ee Ney etn ne Nas, aye gi share’ one eosie scons oivl o-4 aise eabiMtarpyarelebee s $15,166 00 


TO.H, EB: 
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The most important branch of work in connection with this scheme is the — 
discharge measurement, and a sufficient sum has been provided in the foregoing 
estimates for the material and workmanship to establish permanent gauging 
stations where required. 

These stations are of four general classes: bridge stations, cable stations, 
boat stations and triangulation stations. 

Bridge stations are stations where gauging operations can be carried on over 
the railing of a bridge. Locations of this type can be found on such rivers as 
the Thames and Grand. 

Cable stations are stations where soundings and velocity measurements are 
“made from a travelling bucket suspended from a cable stretched across the 
stream. ‘This method is used in the case of large non-navigable streams, of which 
a typical example is the west branch of the Winnipeg River at Kenora. 

Both stations are established on rivers where sufficient accuracy can be at- 
tained by temporarily stretching a tagged rope across the stream and carrying 
on gauging operations from a boat or canoe. This is the most general method 
and is more or less applicable to all the rivers in the Re with the exception 
of the larger boundary rivers. 

The triangulation method is necessary only in the case of very large ote 
like the St. Lawrence, Niagara or Ottawa. In this case the location of soundings 
and velocity measurements is determined instrumentally by triangulation. The 
gauging of these large rivers wil! require extra precautions and additional staff, 
and the cost is not included in the foregoing estimates. 

Water level gauges will be established at each gauging station for the pur- 
pose of maintaining the important relation between water level and discharge. 
Gauges from ante daily records are to be made will be located where they can 
be most conveniently reached by the recorder, so as to consume as little of his 
time as possible and thus cut down expenses. 

District topographers and gauge recorders will transmit their records and _ 
observations in the form of weekly reports to the Toronto office, where they will 
be classified and tabulated, and all calculations will be performed by the office 
staff. 

Tt would seem advisable to have all this data on file at the Toronto office, 
where it would be accessible to the general public. Eventually, say in not less 
than four years, the results could be published from time to time in the form of 
detailed reports upon each important river in the Province. Reliable infor- 
mation presented in this manner would be of great value and would go far to- 
wards advertising the hydraulic resources of the Province of Ontario. 

All of which is respectfully submitted. 


CHIEF. ENGINEER. 
MASSEY. 


Re Power for Municipality. 


Power Requirements. 


The market at present existing in the town is not of sufficient importance 
to warrant development on the locations available, and the report was asked for 
with a view to obtaining power which could be held out as an inducement for the 
establishment of manufacturing industries. : 


ae 
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+143 
Source of Power. 


The most convenient source of power for the municipality is the Sable River, 


which empties into the Spanish River close to the town. A number of good 


natural heads exist, two of the best of which are within a mile of the town. 

_ This river is rather deficient in natural storage facilities, and the capacity 
for peak load storage at the power sites is also limited owing to lack of pondage, 
but the watershed of the river is of sufficient extent to make possible the develop- 
ment of considerable blocks of power under conditions of minimum flow. 


Available Sites. 


Of the available sites, the two best suited to the requirements of the. munici- 
pality are Graveyard Chute and Spanish Chute, one mile and one-half of a mile 
respectively from the town. As regards pondage for peak load accommodation, 
there is nothing to choose between the two sites. “The total available head at the 
Graveyard Chute is 55 feet, while that at Spanish Chute is not more than 43 
feet, but to utilize the full head in the first case would require a much more com- 
plicated scheme of development than would be required at the Spanish ..Chute, 
where the scheme of development would be comparatively simple, and it will 
require comparative estimates to ascertain which development is the more favor- 
able from a standpoint of economy. 


_ Power Capacity. 


The discharge of the Sable River is sufficient to produce about 20 continuous 


24-hour horse power per foot of head under conditions of minimum flow. This 
amount of power was available at the time of inspection, but owing to the fact 


that the flow of the river is controlled by the lumber interests, during the time 
of: the annual drive it is not at all certain that there will be enough. surplus 
water, over and above that required for driving purposes, to produce the above 
mentioned capacity all the year round. Some additional investigation will be 
necessary during the progress of the drive to determine this. 


Development. 


The natural head at Graveyard Chute could be increased to 55 feet by 
placing suitable overflow dams in each channel and carrying a flume and pen- 
stock across the bend in the river to tailwater. Under these conditions, and as- 
suming as above stated, a capacity of 20 horse power per foot of head, the full 


development would produce 1,100 horse power at the turbine shaft. 


| The natural head at the Spanish Chute could be very easily increased to 43 
feet, by means of a dam at the head of the chute. Under this head, and with the 
same assumption as before, as to minimum capacity per foot of head, the full 
development would produce 860 horse power at the turbine shaft... _ 
As the existing market is small, an estimate based on present or immediate 
future demand would force the annual cost of power beyond reasonable limits. 
Two estimates will, therefore, be submitted for each development, one for full 
capacity and one for half capacity, the power to be delivered at the outskirts of 


the town and all losses allowed for in’ each case. 


The capital costs for the full load estimates will include the construction 
cost of permanent works, and the cost of hydraulic and electrical equipment, all 
for full capacity. The annual charges in each case include depreciation and 
maintenance, interest or capital investment and operation and administration. 
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The half load estimates provide for permanent works for full capacity, but 
hydraulic and electric for half capacity only. Otherwise these estimates are 
figured along the same lines as those for full load, both as regards capital invest- 
ment and annual charges. No spare equipment is provided in either case. 

It may be said that the remarkable similarity of the figures in these two sets 
of estimates is merely a coincidence, as the estimates were worked out quite in- 
dependently of each other, and have not been altered or adjusted in any way. 
On the showing of these estimates, the Spanish Chute appears to be the more 
favorable site on account of the shorter distance to town. 

While this report is of an advisory nature only, it is based upon information 
which should be sufficiently reliable to form a safe estimate of the possibilities, in 
case the municipality should see fit to take definite action with regard to develop- 
ment, 


GRAVEYARD CHUTE.—Hstimate No. 1—Furtt Capaciry. 


Provides for the delivery at the Power House switchboard of 1,000 horse 
power ready for local distribution in the Town of Massey. 


Capital Investment. 


Dam, Power House and permanent works ............ Bei rop rapree at ieace sere $18,750 00 
ROX CAVAIION (GNC) fAISONWOPK girs Bes Sed. een ke ere go et ay ee cit eae | ad 7,000 00 
Py Creal ice CQ Dien ti cciayecs hs = chase siesin' sie oe wie wale reid o Cees Yigg Naw Ree ee 8,000 00 
Blectrical equipment ............... ieee pte ‘adssueie ial Suay/ohe a ceetoha calm Bie ote rene eran aases 21,750 00 
$55,500 00 

tnginecring ;and. .contingencies:-10% > waive. ce sic ob ed bee 5,550 00 
$61,050 00 

Interest; Guring CONSTRUCTOR 6G si od ore 4 dle wt oe cle ete sia elo ao he te itbeoa ee 1,831 00 
Totals Capea liec ost. wea ws sate Ga cise ante Wiateiecueeet ce ean $62,881 00 


Annual Charges. 


Dam, Power House and permanent WOrkKs ...........ccccccceccccseccces $493 00 
Hy arauiic: equipment: jae ey slo es see eae ora ete ao are BUN SRS aw clang meen near tare 435 00 
PIGCLINCaL, CQuUIPMeNnt.” echo. sevice he eiatebe ee) ale ae Rhee ales oo ec eaten tee ee Gs 1,275 00 
$2,203 00 

Mmuswmecrine and “contingencies, 10% iret eran dae oe aos ole cee ees aan be See 220 00 
Annual interest on $63,000 at 5% ........... Bends ib? Renae ta rind al MNGMRENG ee nicks 3,150 00 
Sirs LUN, L512 ttn cece eadoeas lor oe eb aitatis Seas tots Rue tesa ioea eb a Seber eereiemris Cee ernenin ee 951 00 
Operation. and -administraciony 26°,08 oes oet ke cisco « boo coat Rie el crete haar wat 3,000 00 
Total annual charges <......i..0... Sie hanic astuhsie Abeer che tar diets $9,524 00 


Cost of 1 H.P. to build on basis of 1,000 H.P. delivered, $63.00. 
Annual cost of 1 H.P. en basis of 1,000 H.P. delivered, as above specified, $9.52. 


GRAVEYARD CHUTE.—ESTIMATE No. 1—HAtLF CAPACITY. 


Provides for the delivery at the Power House switchboard of 500 horse 
power ready for local distribution in the Town of Massey. 
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Capital Investment. 


Mam erower House and permanent works /....2..---. ces descedecccce $18,750 00 
Bsr TOMA UU TAISOHON OME os tai. oe oot Webis Sle se OS ve ented cact oe ee 7,000 00 
mL eM IOI on try ete ool ee fa Sala ede cos VS Siete moe oc blk ieee 4,500 00 
Bere OR MCG UID INOW hast maa a Mit Reena case aha Wi na ee ee Oe 11,425 00 
; ; ; $41,675 00 
BeeriacliNn er anarcomlineoncions 1007 vacic.c acs se hele dae bled’s chide bbc ao elbe i. 4,168 00 
$45,843 00 

Re BOUTIN CONSETUCL OM coo tele ichieio ky Whine Shorts este GAS wh the-ghoug web ee ee 1,375 00 
POEMMMC ADU A CUSTE lacie ae cies ats ase Pee bbs oie ks isin saat $47,218 00 


Annual Charges. 


Pein Chariouse. alu «permanent  WOLKS» ... ic. soa ieccss cc kev eee dnncwn send $493 00 
UA UEERSE CE SUORECO RD IE a Vie Pe8 $1 00h Mags any SF thas esa Aa gem Rn 245 00 
8 SOCATEC ISPS EIS gre V2 1B as, ACE le psa ep Pt E20 SU a RC 668 00 
$1,406 00 

Pere IRC EI SeATIC CONLIN GEN CICS LO Ggie co ok ss tcslc es dink we Sates wacied eDebawele 141 00 
See AEP UCLOS COM 22,000 Attar ee eee lea ds oe bs bes dee une cee dewdeades 2,365 00 
uN UEM Mere CLINNT ope S05) 1 O01 Ure amd sere epee tee Bee coe ees ter.) So dy cs, «n2s> 5.0 0 \b.0 Wale Meee’ aves bs ode 714 00 
are ie eer Ae ATi) ITS Aad POM ee tee ea eis oe o.s cic erate nes Oop sb dled kwewed 2,500 00 
Ota aint MOE R Ome een ti rs eae... Seis a GcyG a» aoe aon $7,126 00 


Cost of 1 H.P. to build on basis of 500 H.P. delivered, $95.00. 
Annual cost of 1 H.P. on basis of 500 H.P. delivered, as above specified, $14.25. 


SPANISH CHUTE.—HSTIMATE No. 2.—FuLu. CAPACITY. 


Provides for the delivery at. the Power House switchboard of 860 horse 
power ready for local distribution in the Town of Massey. 


Capital Investment. 


ame ower zlouse and permanente wOrks i260 ce vase wee wees see seems $15,350 00 

Sera WOT Ora Owl 2150 WOLK Ste os Go eee esc aid wc bye oe poles ss aes oles elec ew eee ts 9,200 00 

TLC CC EEL DITO INC a, le ce ne ale aor ts le aie ace Scales pisces wad @ 1a ois 6a ayaceimiendle ws 8,650 00 
Electrical equipment ...........< eta area ete et an ee TEAR hs 08 18,550 00 

$51,750 00 

Pupimocrine and contingencies, 10% ovis coc. cen eee ee ee tenses ese were 5,175 00 

$56,925 00 

teres e OUTING aCONSLDUCEION, color) sie ie oa bles oosie Siw ole cine os fale e ele ieiniee eit 1,708 00 

OP CAR AACS ety ieee eis sei sials eis sai ale eg a8 Si ewiuale acs $58 633 00 


Annual Charges. 


Dam, Power House and permanent WOrks ......... ccc cece ee eee eee cercees $356 00 
ReeAaeee OP OU ULV TEIN Ge re oe erie ee ics a ere ecela hace Suge. 8b 8, v6 Ble OE bie Gin #4) ske Sie. ais 468 00 
MICCLTICAL (COUIDINGI Tse cic 6 ois wie ce ve ole o whe aces 0 wb oie ofe 8 one 00 0 sie 6 ais See helene 1,083 00 
$1,907 00 

Engineering and contingencies, 10% .......ccececer erect enc ecrenrecerees 191 00 
Annual interest om $59,000 at 5% w.cncccwecrerccnsrecressecrcrsccccssess 2,950 00 
UPTO er aE pre te leas oo wb erties aitle cbs Base la dja eediad siicelacie 6 ¢ 891 ou 
Operation and administration ........... cece cece cece cece eee teeeeceees 2,500 Q 
Total annual CHATS: cos eis cae e Fe wlee c els a etlde es pee ce ee $8,439 00 


Cost of 1 H.P. to build on basis of 860 H.P. delivered, $68.00. : 
Annual cost of 1 H.P. on basis of 860 H.P. delivered, as above specified, $9.82. 


SPANISH CHUTE.— Estimate No. 2—Hatr CApactry. 


Provides for the delivery at the Power House switchboard of 430 horse 
power ready for local distribution in the Town of Massey. 


Capital Investment. 


Dam, Power. House and permanent works ......a0:%<ssecssceocs secu. $15,350 00 
TUX CAVOTIONGANG TLAISE | WOLK coiccsn ccste aie od ete Sele Pree Ste CT es 9,200 00 
ELV AraC. COIL PINOT cog few Mieke Fie ee ONS ae ie nro ee sR anes eee 4,850 00 
PULCCLAIGA COULD INGEN «7, ,% sare c biateden cial 5 arash on ite ee Oe kOe ate ead 9,725 00 
| $39,125 00 
Mieimeering: and contingencies, 109 sta mate te eer ne es ee 3,913 00 
$43,038 00. 

IWECresCraUring. CONStTUCTION 9/5 OG iae vials Feo are utes ates ae sae ee pees rae 1,291. 00 
| Total capital cost < oosce t hee ae ee ee tee $44,329 00 

Annual Charges. 

Dam, mower, House and permanent works 42.2) scan ee heeeeeees ~ $356 00° 
PPT aAdiiG. COUIPMEN | fis scans eo care ah ato ane Sea eT Cn eee ee ea 263 00 
Electrical SQUIDMON Gio ei. sna es ce Oa Re ee Ee eee ee eee aa 566 00 
$1,185 00 

bngineerms and. contingenctes A005 7)... ae ghee nos Lee eee ee 119 00 
ADUUAt INLeTCSE O11 $44:300 - At 7D Opis sae oc a.s ee celica Sale oe ee 2,215 00 
SoRLU ae ee G1 1% oF oad avd We ace Rh bce alates oe ee ee eee el EO a ae 669 00 
Operation® and *-administration-7s--.0%. 24. eee en sia ete ae ee 2,000 00 
$6,188 00 


Cost of 1 H.P. to build on basis of 430 H.P. delivered, $103.00. 


Annual cost of 1 H.P. on basis of 480 H.P. delivered, as above specified, $14.40. 


BANCROFT. 


Re Power for the Municipality. 
Power Requirements. 


The market at present existing in this municipality is insignificant, and 
would not afford sufficient inducement in itself for extensive hydraulic develop- 
ment. ‘This report will, therefore, be submitted for the purpose of indicating the 
amount of power eve for the development of the mineral and timber resources 
of the surrounding territory; also the probable capital and annual cost of stated 
quantities of power developed at the site most. convenient, to the municipality. 


Source of Power. 


The source of power available for this municipality is the York branch of the 


Madawaska, which flows through the town. The watershed of this tributary has an 


area of apout 400 square miles, and is marl supphed with natural storage basins. 


In addition to this, the ae teae ne embraces a considerable timbered area, and the 
stream derives a large portion of its flow from underground waters. These con- 
ditions tend to produce uniformity of flow, and in this respect the York branch is 
better suited for power purposes than most rivers of its class in the Province. 
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F Available Sites. 


| A number of good natural heads exist on this river within easy transmission 
- distance of the town, the most important of which are High Falls, Crooked Rapids, 
Lavellee’s Rapids and the rapids adjacent to the town. While development is 
quite feasible at all these locations, the last mentioned is the one best suited to 
_ the town’s requirements, both as regards power capacity and economy in develop- 
ment. | 


Power Capacity. 


At the time of inspection the discharge of the York River was sufficient to 
produce at least 50 horse power per foot of head. It is not at all probable that this 
amount of power would be continuously available. However, in view of the favor- 
--able nature of the watershed, and the fact that the Baptiste Lake dam, which con- 
trols 15 square miles of storage area, is located not more than eight miles from the 
town, it- would be reasonable to assume a minimum discharge of 250 second feet, : 
. which is equivalent to 23 horse power continuous 24-hour power per foot of head. 
Tt is to be understood, however, that an investigation of low-water conditions may 
cause this figure to be changed. 

Using this figure as a basis, the town rapids would have a total minimum 
capacity of 500 horse power, High Falls 1,000 horse power, Crooked Rapids 800 
horse power and Lavellee’s Rapids 800 horse power, so that there is probably 3,000 
horse power continuous 24-hour power within transmission distance of the town, 
which could be developed as the demand required. 


— Development. 


By combining the present Rathbun dam with the rapids just below, an effective 
head of 22 fect could be obtained, and a proper, scheme of development for full 
capacity would involve the replacing of the present dam by a more permanent 
structure and the building of a flume down the left bank of the stream between 
the dam and the power house site. The dam and flume would comprise the main 
feature of the development as regards first cost, and would also materially affect 
the annual cost of power. : 

As before mentioned, the existing market is small, and an estimate based on 
present demand would force the annual cost of power beyond reasonable limits. 
Two estimates will, therefore, be submitted, providing for the generation of certain 
specified quantities of power, the same to be delivered at the busbars ready for 
distribution. | Miho | 

The first estimate will be for full capacity, and will include construction, cost 
of permanent works, hydraulic and electrical equipment, an allowance for engineer- 
ing, and contingencies and interest during construction. Annual charges will 
include depreciation and maintenance, interest on investment, and operation and 
administration. 

The second estimate will provide permanent works and power house space for 
full capacity, but hydraulic and electrical equipment for direct current only. 
Otherwise the half-load estimate will be figured on the same basis as that for 
full load. 

In order to obviate the necessity for installing a new distribution system for 
lighting, both estimates will provide for the installation of a direct current unit of 
sufficient capacity to handle the municipal lighting load for some time to come. 
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The permanent works are of concrete construction, the dam having concrete abut- 
ments, piers and headblock, and the flume is of the reinforced concrete type. The 
power house foundations are of concrete and steel, but the superstructure is of 
wood. No automatic governing apparatus has been installed. 


Storage. 


The facilities for artificial storage upon this river are unusually good, the 
principal controlling point being the Rathbun dam at the foot of Baptiste Lake. 
This dam at the present time undoubtedly has a very beneficial influence upon the 
river as regards uniformity of flow, and if the discharge through the dam could 


be controlled for power purposes exclusively, this influence would be still more 


marked. At the present time large quantities of water are wasted in taking out 
the spring drive, as there are no slides on the river. 

The amount of annual precipitation over the watershed is seldom less than 
30 inches, and of this 15 inches should be available for power purposes. ‘The total 
available precipitation on the watershed (400 square miles) would then be about 
14,000 million cubic feet. Assuming 15 square miles of area in Baptiste and a 
storage run-off of five feet, the reserve capacity of this reservoir would be 2,100 
million cubic feet. This amount of water would supply 22 horse power per foot 
of head for 100 days, leaving 11,900 million cubic feet to be discharged naturally. 

In conclusion, it is to be understood that the function of this report is advisory 
only, and while it gives a reasonable indication of the possibilities, no definite steps 
toward development should be taken until a certain amount of reliable hydraulic 
information has been obtained in connection with the river, and until a detailed 
survey of the power site has been made, from which it will be possible to prepare 
an accurate estimate. 


ESTIMATE No. 1. 
Provides for generation of full capacity, 500 H.P. 


Capital Investment. 


DAM Snead’ WOrkKS ANG POWer  ELOUSE ei. cl5 tes ee cure che secre obec ome eicie cations eae $8,600 00 
TEXCAVATION® /ANG Si RISG 2 WOLK) eee tess © Cea cre Ro etl Ra ne Dee ed 7,400 00 
PVG Paulick CO uIPMeni te soy Bolas wo: ficic ig esate hye PO Re ae ehectes ane Skok Gail aera ace cee 10,300 00 
BOREL LCA COUT PIMC WN coseternisac > look aetet acok ol nd Peroan te ra aes Nee lia Neca a arama ea eee 11,450 00 
$37,750 00 

Pneinesring! and..convingzencies,, (OC os wise bis cp tere ee cw nis She ete OE esc eile 3,775 00 
Thterestduring CONStructions SCO. ssn c se ate bce eee oe cage ade wiaio ca EE aR 1,246 00 
Fotal capital-investMent) qo Pea eee eateieioiane-s $42,771 00 


Cost of 1 H.P. to build on basis of 500 H.P. delivered, $85.50. 


Annual Charges. 


Dam>-hbead: ‘works: and:-Power- House 0 ei cee ei re ao $261 00 
PP VATAUlIC: COUIPIIONG oon an sc wiate kets ca ow elated ce Sad ee sia nara en entree nee alc he 425 00 
Blecerieal: equipment -sc3F 050 Sy SO a a cee ee tech are ree alee 652 00 
$1,338 00 | 

Hngineering and contingencies; “1095. .~ sieeincs se woe ties crete ees viel cae 134 00 
$1,472 00 

ANHNAMAnLeTest-On’ $42,770 AU" DUG ater oe eae eae rere oe reat es ovoid cane ale noes 2,139 00 
Sinkingettnd)!1i510. Aa 6s sc kee SS a eter eee eu ie oe. wea aia oe eee 646 00 
Oneration= and: administrations: {2 cis i ote fakes eee teale ei nisds eae ee 2,800 00 
Total annwval (Charges: sc 0s eee es ee eee a ee $7,057 00 


Cost of 1 H.P. annually on basis of 500 H.P. delivered at switchboard, $14.12. 
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ESTIMATE No. 2. 


Provides for generation of 150 H.P. direct current. 


Capital Investment. 


Pet Coe WwOrmemalierOwer ELOUSE <a2. 2. isin ces aso ha week dip eects eee b eles $8,300 00 
ESTEE SCOT) TG RIV SSS We kg cc gg a ae 7,400 00 
Per auliC: CQUIDMENE: exces ois. cies RO TaD re TERR fe latte, Orbis. Seeds Ce GL Se he SR Os 6,300 OU 
Se RC TMC (HTN IIT CT Ce nese ke teed e Gi oie es cw Ube eh ok bad eh ecw s ee ew een ad 4,050 00 
$26,050 00 

SemriNocnine ands, CODUMsCNCIES: 10% ek eas io wre w ou oie wie 6 oie Sela wale sige aed, ee 2,605 00 
Me He Stara Ne CONSE UIGCEION FOU G: Us cis 6 cree. «els o S00 ks os eee es 8 6 8 ele te anes 860 00 
POL AIeC Ate eIeSUNIOIEY ser, beth k naler so @ietle SmA op, eh eel a noele"Sier ole $29,515 00 


Cost of 1 H.P. to build on basis of 150 H.P. delivered, $197.00. 


Annual Charges. 


Dam, Memon stan de POWGr) OUSCie eG) oak. 6. ied Scuevo eas ssss cdbes tence $213 00 
MED RSS SOUND pate SN URS Soh ois BUR Ls 0 ee me In rR oa 225 00 
Pe CeCe COMET ERO TEC eee rg Tht Ct) ete Soe aes sf eines eae So ele ee ee eee eee 224 00 

. $662 00 

mere Satleering alt COULIMBCNCICS, LO%G iii. wc ws le cele see se ele ee gewae ea nas 66 00 
AMMUAalANLErest OD $29,000 Al 506 2.5.5. ene ele ewes we ewe see ese nneeeess 1,475 00 
SEUSS SEL Oo LAS IG ES one Rae Re ee a ea ee er ae rr 446 00 
PPGETALION ANG, AGMINIGITALION ce. daca oes cs ce siete eke ete cet e es tome ds 2,500 00 
Wotal annwaly charses 2.6.52. 62% RO Rte Otte nk A Ag ah $5,149 00 


Cost of 1 H.P. annually on basis of 150 H.P. delivered at switchboard, $34.33. 


RENFREW. 
Re Power for Municipality. 
Power Requirements. 


This report was solicited by the Town of Renfrew for the immediate purpose 
of obtaining advice as to the practicability of developing a small power within the 
municipality for operating the waterworks and street lighting systems. In addi- 
tion to this, information was asked for in connection with several other water- 
powers in the vicinity, with a view to future development. 

The market at present existing in the town is fairly well supplied by existing 
developments, and in view of this fact the development of any large block of power 
by the municipality would not be a commercial proposition, unless there was 
definite assurance of the establishment of industries requiring an aggregate of 
400 to 500 horse power. 

The immediate need, as before mentioned, is in connection with the water- 
works. The system is at present operated by means of a motor-driven turbine 
pump, the power for which is supplied by the Renfrew Power Company. This com- 
pany, under present conditions, has only sufficient capacity to meet the increasing 
requirements of its private customers, and they are unwilling to renew the town 
contract, which expires in July next, under the present terms. It was therefore 
considered advisable for the town to seek some other means of supplying the neces- 
sary amount of power, and the discussion of this question is the main purpose of 
the report herewith submitted. 
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Sources of Power. 


The most convenient source of power for the municipality is the Bonnechere 
River, which flows through the town. A number of good natural heads exist on 
this river, one of the best being within the Corporation limits, and two others are 
within easy transmission distance. 

Under present natural conditions this river is capable of delivering about 
15 horse power continuous 24-hour power per foot of head at extreme low water 
in the vicinity of Renfrew, and this figure could probably be doubled by artificial 
storage. 

Another possible source of power for the town is the Madawaska, which in 
the neighborhood of Renfrew is capable of delivering about 80 horse power con- 
tinuous 24-hour power per foot of head under low-water conditions. 


Storage Possibilities. 


The Bonnechere River is well supplied with natural storage basins, and the 
power users along the river would benefit very greatly by their development. 

The topographical conditions are not such as to warrant extensive dam con- 
struction, the shores of the lakes being low at the outlets and also around the 
greater portion of their circumference, A number of settlers are located around 
these lakes, and the danger of interfering with private property appears to be the 
main obstacle in the way of utilizing fier for storage. 

The combined area of Round and Golden Lakes is at least 30 syuare miles and 
if the mean level of these lakes were raised only two feet by means of storage dams 
sufficient water would be impounded to produce double the present low water flow 


for a period of three months. The power users along this river could profitably. 


invest a large sum of money in acquiring rights from any settlers whose property 
would be in any way affected by the construction of storage dams. 


Available Sites. 


Of the power sites available for development, the most important are the First 


Chute on the Bonnechere, eight miles below Renfrew; the Fourth Chute on the 
Bonnechere, 16 miles above Renfrew; the Burnstown Rapids on the Madawaska, 
eight miles from Renfrew; and the upper portion of the Second (?) Chute on 


the Bonnechere, within the Renfrew Corporation Limits, hereinafter called the 
Hough Property. 


Power Capacity. 


The minimum available head at the First Chute may be taken at 32 feet. 
With this head and a power capacity of 15 horse power per foot head this site should 
be able to develop 500 horse power continuous power. A wooden dam about 14 
years old is at present located at the head of the chute, which might serve tempor- 
arily, but in the event of full development it would have to be torn out and replaces 
by a more permanent structure. 

The head available at the Fourth Chute is about 46 feet, and the flow will be 
slightly less than in the case of the First Chute. This site, fully developed, would 
have a capacity of about 600 horse power continuous power. There is a concrete 
dam on the property, which probably could be utilized in the case of full develop- 
ment. 

In the case of the Burnstown site no concentrated head exists, and for develop- 
ment it would be necessary to create an artificial head by means of a dam, and 


Si =. ee 
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_ the capacity of the site would be limited practically by the capital investment 
_ applied to the dam construction, which would be the main feature of the develop- 
_ ment, the river channel being 300 to 400 feet wide at this point. A 10-foot dam 
at this point would make about 800 horse power available, a 15-foot dam 1,200 
horse power, and so on. 


With regard to the three locations above specified, it may be said that develop- 
ment is structurally feasible in each case, but the economic features of the problem 
are not so favorable. If an unsupplied demand for, say, 500 horse power existed 
in the town at the present time, the full development of either the First or Fourth 
Chutes could be safely recommended. This, however, is not the case as regards 
the power market, and either of the above propositions would seem at present to 
be of a rather too speculative nature for the municipality to handle with safety. 
The available low-water head on the Hough property may be figured at 10 
feet, and the high-water head at about 7 feet. In extreme low water this site 
would then be capable of developing 150 horse power continuous power. In high- 
_ water periods 50 horse power per foot of head could be relied on, so that the high- 
water capacity of the site would be at least 350 horse power. 

At the present time the waterworks system uses 50 horse power under normal 
operating conditions and the arc light system 30 horse power. It is evident, there- 
fore, that a plant of 150 horse power minimum capacity will meet the town’s 
requirements for a long time to come. Also, the fact that the Hough property is 
in the Corporation limits will tend to make the capital and operating charges a 
minimum. The development of any of the more remote locations would mean 
 trebling the investment, and doubling or trebling the annual charges, permanent 

works being installed for a capacity which would probably not be utilized for 
years. | 

In view of existing circumstances, the development of the 10-foot head on the 
Hough property would appear to be the only proposition worth considering in 
detail, and on this assumption the following estimate is submitted. 


Scheme of Development. 


On account of the low fluctuating head, it will be necessary to install the 
hydraulic plant in an open flume, with two single vertical shaft wheels geared to 
a jack shaft, and the generator driven therefrom by means of a belt. For speed 
regulation under varying head it may be necessary to install double-faced pulleys 
on shaft and generator, leaving sufficient space on the slide rails to adjust the belt 
for changes in speed, in case the gateage of the wheels proves unable to handle it. 

It has been considered advisable to install a generator for the full capacity 
_ of the plant, and to operate the arc system direct, and the waterworks by means 
of a motor pumping set, as at present. Provision will also be made for a belt 
drive, so that in case of accident to the electrical apparatus the pump can be driven 
direct from the wheels. To further insure the continuity of the water service, the 
town should install an emergency line and switching apparatus, to allow of 
temporary connection to the Renfrew Power Company’s plant in case of accident 
to the wheels, or during repairs. In this way it should be possible to dispense 
with the steam plant, as required at present by the underwriters. 

The following estimate is based on the assumption that a 10-foot head will 
be available at low-water, and that tail-water will rise not more than four feet at 
flood-time, with a corresponding rise of one to two feet in head-water, making 
seven to eight feet of head available in high water. 
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The attached estimate includes the construction of a tight concrete dam in 
place of the one already existing on the property; also a concrete head race and 
power house, with space for one 100 kilowatt alternating current generator and a 
turbine pump unit. The hydraulic equipment will consist of we vertical shaft 
wheels each of 80 horse power rating under a 10-foot head, these being arranged to _ 
operate either separately or in parallel. An Meptorin sum has also been in- — 
cluded to cover changes in the piping system. 

The total capital investment includes cost of permanent works, hydraulic, 
electrical and pumping apparatus, an allowance for engineering, and contingencies 
and interest during construction. Annual charges include depreciation and main- 
tenance, interest on investment, sinking fund, and operation and administration. 

It is to be noted that this estimate is of a preliminary nature only, as there 
was not sufficient data available for an accurate estimate. It is believed, however, 
that the figures herewith submitted are sufficiently close to furnish a safe and 
' reasonable estimate of the obligations the town will assume should the project take 
definite shape. 


ESTIMATE. 
Dam. head work and +Power sHouse Sik. abe sel. sec os ses ee $6,000 00 $120 00 
di ydraulic eqtipment ... 9.7.5 oA. e ig 3:6 View ic wis pieces blag eyes owas 2,800 00 140 00 
HNGCE CAL“ CO ULDINOME: siiicn ie seiniens ccc ole Sheteus tekeme bid ie Bate steno taehen are 3,900 00 234 00 
PUTO LIS COMI DIIETIU Socios aici cates oclayste leche cal ster alr alate eaeks Pact rate 2,500 00 150 00 
Peay atLOn ANG 1alSe WOK 3e5 eLetter ae 2,900 00 Teed | 
Alterations in piping (System SCSay io. wists ae om and cracls sini cucte a 2,500 00 
$20,600 00 $644 00 
Engineering and contingencies, 10% .........sssseeeeeeeeeee 2,060 00 ores 
Interest during. construction, 246%: < ..\ce are pele vs as ler r vem sss 015000 ee 
ATINUAL IMterest, 570 a ve wins ecole eee cit we ged © © gm etejoies wey aint lecaye eta 1,159 00 
Sinkino > fund) 12519 (30 Vears) oe a eiws are we ne hes iaye al sheeting 6 Pra iet 351 00 
VPORATLON (stew cmede kit settee any coal eta oMenagsp sls un ty Gna veRe stele lela s eveuotle\ veces Rircas 1,000 00 
Grand {totale can we urcce ee eis ah eckonsne tet tate hae Minas eaters $23,175 00 $3,154 00 


The above totals would apply at present to a capacity of about 80 horse power, 
but they would not be appreciably greater for the full-rated capacity of 150 horse 
power, so that the annual cost per horse power would decrease directly as the light- 
ing and water services expanded. 

In the above estimate not more than half of the total annual charges should 
apply to the waterworks portion of the power plant. This being the case the an- 
nual charges on the water system for power amount to $1,577 per year. Add to 
this $6,220 for the present annual charges on waterworks, after deducting the 
cost of fuel, and the sum of $7,797 is obtained for the total annual charges on™ 
the waterworks system. Against this may be placed a total revenue of $11 000; 
which is a safe estimate for the year ending December 31st, 1908. 

It is to be noted that this estimate does not include fhe cost of the privi- 
lege, which had not been obtained at the time of investigation. The ificrease in 
capital and annual charges due to this can be easily calculated. 

Toronto, December 17th, 1908. 


& 
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BLIND RIVER. 


Re Power for Municipality. 


Power Requirements. 


The market at present existing in the town is not of sufficient importance to 
warrant development on the locations available, and the report was asked for with 
a view to obtaining power prices which could be held out as an inducement for the 


establishment of manufacturing industries. 


Source of Power. 


The natural source of power for the municipality is the Blind River, upon 
which are several good sites for development within easy transmission distance. 
This river is remarkable in that its natural storage capacity is very large in pro- 
portion to its drainage area. This has a tendency to produce a more uniform 
flow than is usual among the smaller rivers along the north shore, and adds very 
materially to its usefulness as a source of power. 


Available Sites. 


The two available sites on the river best suited to the requirements of the 
town are Cataract Falls and White Falls, six and seven miles respectively from 


the town. The site at Cataract Falls has the advantage of being probably a mile 


nearer the town and has also good facilities for peak load storage, as it is just 
at the foot of Cataract Lake. The natural head is about 23 feet. 

At the White Falls site, while the facilities for peak load storage are not 
remarkable, there is a natural head of 55 feet, which more than offsets this dis- 


» advantage as compared with Cataract Falls. Moreover the topographical fea- 


tures of the White Falls site are such as to allow of easy development. ‘The site 
can be reached conveniently in the winter by means of the winter road and in 
summer a tug of 8-foot draught can deliver material within a mile and a half of the 


power site. This will influence the construction costs very materially. 


Power Capacity. 
At the time of inspection the discharge at the White Falls was sufficient to 
produce about 9.5 continuous 24-hour horse power per foot of head. The river 


- on this occasion was said to be at its lowest stage, but owing to the fact that the 


discharge of the river and the storage of the upper lakes is controlled by a Slide 
and Boom Company, it is not at all certain that water sufficient to produce this 
amount of power will be available the year round, over and above the quantity 
required for driving purposes. This point will require further investigation dur- 
ing the summer while driving operations are in progress, but in the meantime it 
has been agreed to submit an estimate based on the capacity of the site as deter- 


mined at the time of inspection. 


aE 


Development. 

The natural head at White Falls could be increased to 65 feet by the con- 
struction of suitable headworks at the crest of the fall, and assuming, as above 
stated, a capacity of 9.5 horse power per foot of head, the full development would 
produce 620 horse power at the turbine shaft. 
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As the existing market is small, an estimate based on the present demand : 
would force the annual cost of power beyond commercial limits. Two estimates 


will therefore be submitted, one based on the assumed delivery of full capacity, all 
losses being deducted, and the other based on the delivery of half capacity under 
similar conditions. 

The capital cost in the first estimate includes the construction cost of per- 
manent works, cost of hydraulic and electrical equipment, transmission line and 


step-down transformation, all for full capacity; also a percentage for contin- 


gencies and interest during construction. Annual charges include depreciation 
and maintenance, interest on capital investment and operation and administration. 
The second estimate provides permanent works and transmission line for 


full capacity, but hydraulic, electric and sub-station equipment for half capacity — 


only. Otherwise this estimate is figured along the same basis as the first. No 
spare generating equipment is provided for in either case. 


While this report is only of an advisory nature, it is based upon information 


which is sufficiently reliable to give a safe estimate oi the possibilities, should the 
municipality see fit to take definite action with regard to development. 


ESTIMATE No. 1. 
Provides for the net delivery in Blind River of 550 H.P. 


Capital Investment. 


PeriManent. WOLKE oc tics co i oe not te che Shain) co ha een SPAS eee a ate tt eae DL, Soc 
Excavation “and cfalse WOK eae cise chete sere wee ake als eres arava Ne thera fener ahaa ns 7,000 00 
LVF AULIC! SQ UIP MSIE = 55 css eistocte no ces te dot Shei ater sei thoets volajlacaroue” soa eats aoe ims te eke 9,050 00 
WieGevical <CQUIPMe Nb os sve os ewan sess oe ae Gee cates eta Betue edahas lates aene weap eteme be ale ace 11,550 00 
Transmission; (CQUIDIMENL — iis aise es cele s Gets «ein ceiaie w ppe ete eke inie eter enolate hee orverenete’.'¢ 12,270 00 
Step-dowll , CranSlormMacion. so... e:. os cele see's in toe oye ee anaes Ne ses ens ae purge ets > 11,730 00 
$70,100 00 
HWngineering and contingencies, 10% ...4 2... eke ese ete cece e tence ceees 7,010 00 
Interest: during COnStTUCEION 256 Go pee sie wire ce ee fn as een evalvamr sei ekcre etoile ois 1,927 00 
Total: capital-sinvestment. si. 3) nc ato ae ie ee $79,037 00 


Cost of 1 H.P. to build on basis of 550 H.P. delivered, $144.00. 


Annual Charges. 


PET ATOTIC, “WOTKS Micros te Woe eee er tee ace gE Ptoae pt cpairntnr hats Aer iacineene eee ket al ae nara ere $355 00 
Fivdeanilic® equipment; o cae artes ais hares ere cepa ste elgtel cn! eheters ot eiethadeeetye aneietes adelre 500 00 | 
Hiectrical, equipment) .iici32:: secs essevea-s ais ate lass o52 Flenn > ont ete ate saaaetouee> soln aan ehelaions 654 00 
Pranemission equipment. sicscnuss </eceus es oha cae aerial no oie Mim eye eipiehelede, ere Slametalyl rele alate 772 00 
Miepdo wn: transformiaklOn -% cis efecake a cctesceteke wea rele she ellerel o's) 5 wieVefateny Fw ra sete rare euiauets 560. 00 
Annual interest on $82,000 at 414% ....-..cccccrcecscccecssccccsscsoncs 3,690 00. 
Operation and administration .................. Deis aisvaraters Sho\ol Acumen epee a 5,500 00 
Total ANNUA! “CHAPLES wie wes ost etek we oot 1a! at fee ait wllgtn ot alte tle an le $12,031 00 


Total annual cost of 1 H.P. at ‘sv. tension busbars (220 volts) of Blind River sub- 
station on basis of 550 H.P. delivered, $21.80. 


ON ee ee ree ny 


bh Ok Bi ed Mi 


Permanent works 


€:. 
\ 
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ESTIMATE No. 2. 
Provides for the net delivery in Blind River of 280 H.P. 


Capital Investment. 


Se ee ieee va tlele Gin > sw lui talnr grabene-aheta'y oeM4G4'e View's ba Wivle «oe oa bce $17,800 00 
eee Oe er RSE OLK Go 054 is ld. ce bedi e lewd es bese cheno... 7,000 00 
(TIE SESS OTS sei eta Rap eg el ge 5,550 00 
eC Gere tr. A dee ke ork oe ek es cc ckcnlec fo 6,600 00 
ME CMCC ITI DMIOTI EMP dani R PO ty ees s.d die ees <k% oie idee kc co due, 8,900 00 
(ENON STATE AS SESCOUSHASHCECTE NG Pay EV ES SSS os ne gS 8,655 00 


< $54,505 00 
See Pecting wand Scontingencies, (10% iss isc es ood Sock be ccs cdckskcemecne 5,450 00 


Interest during construction, 214% 


SNomaetRaDe ee ener  haiicisishiverg als (alee aan os i 1,498 00 
mOtalorrapiial sinvestment. is. a.) of. sess ck. ooo whee nls $61,453 00 

‘Cost of 1 H.P. to build on basis of 280 H.P. delivered, $219.00. 

Annual Charges. 

BOM CM WOLH SRN entity nr ee eee oe NEE be oe code Ce a $348 00 
DOU VS Se GT 08 ia Fg Re Ot ace a pn a 315 00 
ee ese) TOTS ee cette Oe ee dS oe ce aca 473 00 
i toro eC ui DIMOU eam ree ey Sr oe ee sino oe fcc kek ki 577 00 
OW ar RraAllseOT I Atl ON Ns ee we oe eee kos Lhe cle oe ee 380 00: 
Pea terest ON wegen OO rat ean riers mic he iG y o5'S ed bs o ale’ woe heck 2,770 00 
iroraciO meatier ANMIMIS tL PAtionie ss Mise et sho. oo duc ob ois ots hoon we kk 3,500 00 
$8,363 00 


Total annual cost of 1 H.P. at low tension busbars (220 volts) of Blind River sub- 


Station on basis of 280 H.P. delivered, $29.90. 


SAULT Str. MARIE PowER DEVELOPMENT AT WHITEFISH ISLAND. 


This report is submitted in accordance with the request of the municipality 
of Sault Ste. Marie, and deals with the possibility of developing the water power 
of the Whitefish Channel for the municipal needs of Steelton and the Canadian 
Soo. 

The proposed site for development is located on a side channel between While- 
fish Island and the main land, and was partially developed by Ryan & Haney for 
construction purposes during the building of the Canadian lock. The head- 
works built by them are still in existence, and as they are built upon the most 
favorable site, a portion could be utilized for the projected new development. 

In view of the market possibilities in these two municipalities, it would be 
very poor policy to install permanent works for anything less than the maximum 
power capacity of the site, and this would entail the construction of a dam cap- 
able of handling the discharge of the channel under maximum conditions of flow. | 


-To accomplish this, the present dam should be torn out and replaced by one of 


— es 


concrete construction, and if deemed necessary or advisable the existing corewalls 
on either side of the channel could be raised or lengthened to meet new condi- 
tions. No detailed surveys of this site are at present available, upon which to base 
an estimate for the cost of development. The reliability of such an estimate 
would, in any case, be largely discounted, owing to uncertainty with regard to the 
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available supply of water, and while the topographical features of the site are - 


sufficiently favorable, the main point is to devise a method by means of which the 
natural flow of the Whitefish Channel may be restored and maintained. 
In the Lake Superior Power Company’s Charter is a clause designed to hold 


them responsible to both Federal Governments for the level of the water in the - 


locks, which must at all times be held at or above a certain specified elevation. 
There are at present five channels through which the waters of Lake Superior can 
discharge, namely: The natural channel of St. Mary River, the American lock, 


the Canadian lock, the American Power Canal and the Canadian Power Canal. . 


It is evident that when these channels are discharging freely, a large quantity of 
water in excess of the natural discharge is being drawn from Lake Superior, with 
a consequent reduction of water level in the locks. For this reason, the Ameri- 
can authorities during the past winter, ordered half the wheels in the American 
plant to be shut down, at a loss to the company said to be in the neighborhood of 
$9,000 per month. If these plants are to be kept operating at full load without 
detriment to the navigation interests, the free discharge of the main channel must 
be curtailed in such a manner as to compensate for the water drawn from Lake 
Superior by the artificial channels which feed the power plants. With this object 
in view, the construction of a compensating wing-dam has been commenced on the 
Canadian shore about 200 feet above the railway bridge. The two channels 
between the small islands have been blocked by the railway embankment, and the 
permanent works of the wing-dam extend from the extremity of this fill. 

The permanent work as completed to date consists only of three sluice-ways 
with masonry wing-walls and piers, but there is no doubt that the experience of 
last winter will cause the Company to push on the extension of this dam with 
all possible speed. = 

In this connection it is important to note the effect the extension of this dam 
will have on the flow of water through the Whitefish Channel. 

It will be seen from the plan that a large portion of the natural supply for 
this channel has been cut off by the railway embankment, and also that the wing- 
dam as it exists at present has a tendency to form back-water at the head of the 
channel. It is evident that the more the wing-dam is extended the more pro- 
nounced will become this baek-water action, until ultimately the channel will 
become practically useless for power purposes, unless some remedial action is 
taken. 

To preserve this channel it will be necessary either to reopen the old channel 
through the C.P.R. embankment, or to make arrangements with the Lake Superior 
Corporation whereby a continuous discharge, sufficient to restore the natural flow 
in the Whitefish Channel, will be drawn from the wing-dam sluices. Once this 
is done the minimum power capacity of the channel could be augmented, at the 
option of the municipalities, by throwing out a gathering-dam from the head of 
the island as indicated on the plan. 

It is important to note that the foregoing has been based upon the assumption 
that the municipalities will be able to procure by lease or purchase, sufficient land 
on either side of the channel for the establishment of the permanent works. The 
property which it would be necessary to procure is substantially as indicated on the 
plan, namely, the strip of Crown Lands on the main shore and enough of White- 
fish Island to allow the placing of the dam abutment and wing-wall. 

A certain amount of flooding along the island shore will be unavoidable, even 
in the case of partial development, so that it will be necessary to acquire riparian 
privileges along the entire inner shore of the island. 


+ 
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Any scheme to develop power on this site independent of the Whitefish Island 
property and the riparian rights connected therewith, does not appear commercially 
feasible; first, because the amount of power obtained would be inadequate, and 
second, on account of the largely augmented capital expenditure which would be 
necessary in order to divert any portion of the channel’s flow without injury or 
interference in connection with the said island. — 

To sum up, nothing but the full power capacity of the site could be safely 
considered as sufficient to supply the present and probable future municipal re- 
quirements of Sault Ste. Marie and Steelton, and if it is possible to acquire rea- 
sonably, by purchase or otherwise, the necessary property on both sides of the 
channel, the development for full capacity, as described above, is strongly to be 
recommended. In any case, it would be impossible to develop power on this site 
in any way or in any quantity without raising or lowering the water along the 
inner shore of the island, thus coming into conflict with interests controlling it. 

_ The situation with regard to development rights on the property appears 
rather complicated. Whitefish Island, which belonged originally to the Dominion 
Government, is now held under patent by the Algoma Central Railway, the alleged 
-intention being to establish a railway terminal thereon. In this event, it is highly 
probable that an earth fill will be carried across the head of the channel between 
the mainland and the upper end of the island, leaving the channel dry. 

With regard to claims against this property, it should be noted that in the 
year 1900 an arbitration took place between the late Government and Messrs. 
Ryan & Haney to fix the value of the improvements made upon the power site 
by this firm. The value was fixed at $24,031.24, and the intention of the Govern- 
-ment was that any purchaser of this power should be compelled to pay this sum 
to Ryan & Haney, the power being, therefore, practically mortgaged to this ex- 
tent. The legal points of the case are not properly within the scope of this report 
and the above information is included simply to make the general aspect of the 
case clearer, and before any further steps are taken in connection with the hydrau- 
lic features of the problem, the validity of the Ryan & Haney claim, and the extent 
to which the municipalities would become involved with the Algoma Central in- 
terests in the event of development, should be thoroughly investigated. 

For this purpose it would be advisable to obtain information on the following 
‘points: 

(1) The waters of the St. Marys River, a navigable international stream, being 
under Federal control, are the waters of the Whitefish Canal, a subsidiary channel, 
also under Federal control. In other words, does the natural bed of the St. Marys 
River extend from mainland to mainland, Whitefiesh Island being simply an 
island in the bed of main stream, the water surrounding it being all under Federal 
control ? ae 
(2) If the waters of the Whitefish Channel, as a subsidiary channel, are not 
under Federal control, what are the legal rights of the riparian owners, viz., the 
Province of Ontario and the Algoma Central Railway ? 

To conclude, if by any reasonable means a clear title to the property may be 
acquired, and if the necessary steps can be taken to insure a permanent natural 
flow in the channel, the proposition is one which the municipalities can handle with 
safety and profit. 

August 20th, 1908. 


Wis FoR: 
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ALMONTE, RE POWER FOR MUNICIPALITY. 


Source of Power. 


The source of power available for Almonte is the Mississippi River, which 
divides into two main channels, within the corporation limits. The right channel 
is developed to its full capacity by the Almonte Woollen Mills Co., and the left 
channel, which carries the larger portion of the flow, is only partially developed, 
heads of from 8 to 25 feet being utilized at the head and foot of the main fall. 
The municipal lighting plant is located at the head of the fall, operating at 
25-foot head. 


Local Conditions. 


The natural topographical conditions in the neighborhood of the power site 
are such as to make possible the development of the full natural head, and the 
utilization of the full flow of the river in an efficient and economical manner, but 
unfortunately, these conditions are discounted by reason of individual water privi- 
leges which have been developed for comparatively small heads. The wooden dam 
at the head of the falls, though covered with ice and snow at the time of inspec- 
tion, appeared to be in a very dilapidated condition and is doubtless responsible 
for a serious waste through leakage, during periods of low water. All things con- 
sidered, the proper course would undoubtedly be for the town to take over the in- 
dividual privileges at present existing, develop the power to its full capacity with 
new equipment throughout, and return to the owners the electrical equivalent of 
the power they are at present using, at a cost which would not exceed their pres- 
ent annual charges. Owing to the higher efficiency of a central plant the town 
would be able to supply the required amount of power to these customers with a 
much smaller amount of hydraulic energy than they are themselves using at the 
present time. 


Natural Characteristics. 


The natural discharge of the Mississippi River at Almonte is estimated to be 
not less than 300 second feet during periods of low water. Natural conditions 
at the head-waters of the river are such as to afford good facilities for artificial 
storage. ‘The present low water flow could probably be increased 75 per cent. by 
placing dams at the outlets of some of the larger lakes, and the future will doubt- 
less see some action taken along this line. This report, however, will deal only 
with conditions as they are, both as regards the natural characteristics of the river 
and in connection with available sites for the development of power. 


Municipal Development, Haisting and Proposed. 


At present the town of Almonte operates a small plant at the head of the 
falls, the average head being about 25 feet. This plant has a rated electrical 
capacity of 175 kilowatts, but owing to the poor arrangement of the plant, and 
the inefficient installation of the hydraulic equipment, the maximum load obtain- 
able on the switchboard does not exceed 125 kilowatts, this output being entirely 
inadequate to meet the maximum requirements of the connected load. — If the 
present plant were capable of operating to the limit of its rated capacity, it could, 
no doubt, hold the present load without trouble, but there would be little or no 
capacity on reserve for a future increase. 
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Leaving out of consideration altogether the supply of power for manufacturing 
purposes, a town of Almonte’s class should quite reasonably have 300 kilowatts of 
installed electrical capacity (for which 500 hydraulic horse power would be re- 
quired) available for lighting and pumping service. It is to be noted also that 
this statement makes no allowance for any marked increase in population or in- 


dustrial activity. 


Available Power Sites. 

In addition to the site of the present plant the town has an opportunity to pur- 
chase two other locations in the immediate vicinity. One location would admit of 
a power house being placed about 200 feet down stream from the present plant, and 
on the same side of the stream. The power house in this case would be placed 
just below the present stone highway bridge and the water would be carried to 
the penstocks through a canal or covered flume from the intake of the present 
plant. 
In the second case the power house would be located on the other side of the 
stream, and within reach of the lower tail-water basin, locally known as Gren- 
ville’s Bay, the full natural head being thus utilized. To carry water to the 
wlicels it will be necessary to construct a canal or flume, somewhat longer than in 
the previous case, from the intake of the present plant to a point about 100 feet 
below the highway bridge. From this point it will be necessary to carry a pen- 
stock across the stream on a single concrete arch span to reach the wheels. Tf an 
open canal is used, it will probably be necessary in both cases to line it throughout 
with concrete, owing to the seamy nature of the rock. 


Comparison of Capacities. 

'The following statements are based on the assumption that the low-water 
discharge of the river is confined to the left channel of the river. This being the 
case, and assuming also that the town 1s entitled to half the water, there will be a 
discharge of 150 second feet available for municipal purposes during the low- 
water period. This is equivalent to 15.6 horse power, continuous power per foot 
of head at the turbine shaft. 

The proposed installation at the bridge would allow the use of 30 feet natural 
head. The plant would then have a capacity of 400 hydraulic horse power. It 
would thus appear that this plant would not have sufficient capacity to meet the 
ultimate municipal demand, as estimated, though it would probably be sufficient 
for some time to come. 

The second scheme involves the utilization of the full natural head, the aver- 
age value of which may be safely taken at 50 feet. A plant operating under this 
head would produce about 680 hydraulic horse power. Under existing conditions 
this is the maximum amount of power available for the municipality at estimated 


‘low water. 


Estimates. 

In accordance with the wishes of the Light Commissioners, two estimates have 
been prepared, one for each of the schemes above described. An effort has been 
made in these estimates to keep the capital investment within limits laid down 
by the Commissioners, and while either scheme is quite feasible, both structurally 
and commercially, it should be pointed out that they are not entirely in accord- 
ance with the ideas of the Power Commissioners’ Engineer, considering the probs 
lem from an engineering standpoint. (See section 2 of this report. ) 
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The plants estimated on have provision made in both cases for the ultimate 
installation of up-to-date alternating-current equipment, but for the present it is 
assumed that the direct-current equipment in the present power house will be used. 
Ihis will result in a temporary saving, not only as regards the actual equipment, 
but in connection with the distribution system, which would require re-arrange- 
ment to accommodate alternating current. On the other hand, the plant under 
these conditions, will operate at a much reduced efficiency, as compared with that 
of new and up-to-date equipment, and there will be a much greater liability to 
interruption of service. It has also been necessary to allow considerably more 
power-house space for the belted machinery than would be necessary for direct 
connected units. For this reason the power houses in both estimates have per- 
manent foundations only, the superstructures being built of wood in each cage. 

The estimate for the 30-foot head provides for the installation of one 400 
horse power wheel to be ultimately connected to one 250 kilowatt three phase 60 
cycle generator. The estimate for 50-foot head provides for a canal, penstock and 
power house for the full capacity of 680 horse power, and for the preliminary 
installation of one 350 horse power wheel, to be ultimately direct connected to a 
200 kilowatt three phase 60 cycle generator. As before stated both estimates pro- 
vide belts and shafting for the temporary connection of the present direct-current 
equipment, which consists of two 30 kilowatt Edison Type, and two 55 kilowatt 
Canadian General generators of later design. 

In conclusion, it should be distinctly understood that these estimates are 
not working estimates, the function of the report as a whole being purely advisory, 
and before any definite policy is decided upon, the services of a competent. engi- 
neer should be secured to make detailed surveys. An estimate based on these sur- 
veys will then fully indicate whether or not the project is one which the muniei- 
pality can handle with safety and profit. 


ESTIMATE No. 1. 


PVs a Cay oe oo aes Des SNS, Se PRE acre zante Se Mien, yee, Ch get, LEGEND, A Re alee mea a AO ae ae 
Manni: CADACIUY{ a4 SNRs epOWeTieis oma hi ue wears a. ane mean een ne a ee he 400° ECP. 
IMstalled. chy. Gdraulic? Ca Pacey ont teractions cual eee net toes an ee A0 Ome bP. 
leimate. electricals capacity: tase a ose se hee oe ee cate eeetone Manes eee 250 KK. W. 
Present. CLeClhLical Sed Paci iy ae. tic ctek rect ees teen Ae RAR ee Ce ee re ee ee ee 1S SAW 


Output at switchboard, assuming 85% efficiency of old apparatus—149 K.W. 200 H.P. 


Provides for concrete lined canal with stop-log gate at each end, concrete tur- 
bine and draft-tube chamber and bulkhead; concrete power house foundations with 
wooden superstructure and hand regulated hydraulic equipment necessary for the 
generation of 400 horse power. Allowance also made for all temporary work and 
installation of old machinery. 


Capital Costs. 
Mechanical equipment csc tec miele abe) united ost so) + leds oe nee tole® set br = ole renee ae oF 
TEOAC WOU S: oo cale Seed mich te caste spe aoe ae chien ong 2 Tiere Sater g aa Sis Sha Pe Oeayaer beve uo 
Power House, including foundations and turbine Soto nea cee ee ee eae = of 
FONCAVALION -fOT SANG, soto cecsrte dete isle lopwier scr eect oetlbe, «ects te nteee = tate Toth se tegecira=t > nae ened 1000 ay 
Gost ot *privilese: | oss. 2eeai iets soe wm erste tals, wie eure ong We areca el ecliye cae eelgiucee ak 9 
$13,650 00 
Engineering and contingencies, 10% on. sees wie ee a cle le sie eens eae dele 1808-200 
$15,000 00 
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Annual Charges. 


Mechanical equipment 1 Reads erp See a Ca oe $150 00 


Incidental repairs on electrical equipment S CUES maces eee cer gtane ents tbe tr eternity 200 00. : 
POW eter OUSen an Ueperimeanent “WOYKS tar cq efor. else eee Fe hoa hen. ee, 138 00 
5 ; - 488 00 
wieiucering sad: COnblMeen CIES) 1000 sas oat es tects oe bk Chek sho on chek teks : 49 00 
Rep e et a Olle 5 0 Qed en Ola tex, coe ache iar et ais Glas Bech vee GSE hb era ee, 750 00 
We TAP OMme AM ae NI Surat Ole ce leg.cr- te ietete, shy k eta elk vee Cede 2,500 00 
OPAL AU MUA eC RAS Osa eres eels tee, he ere ote ota $3,787 00 

ESTIMATE No. Z 

| EOAVOP WAAGR os Dnlee SUF aS Clas aU ER Ee, el Gg ar ge ee nr Oe | ee a0 site 
ROMMEL DACIiyee 2 tell = DOW eh et Wn a wor ek Soret Foy (kde ats ee 680 H.P. 
Proseutiyaralliic Capacit ya Lon DeaINStatled ye als od Sb ok ks 'e das athe cele et ee. $50 [ELE 
Pientcuolectrical: Preliminary Capacity aide. kre ahs ie ae elite Moines Bs ns he 200 K.W. 
Pueseurne loch biGalscapaCliyaaN stalled se ceha). scoe wats ck Sere oy kee eo uc oe es 175 K.W. 


Output at switchboard, assuming 85% efficiency cf old apparatus—149 K.W. 200 HELP. 


Provides for concrete lined canal, and penstock for full ultimate capacity. Complete 
hand-regulated hydraulic equipment for initial capacity of 350 H.P.; concrete power 
house foundations with wooden superstructure, end allowance for improving tail race, 
temporary work and installation of old machinery. 


Capital Costs. 


Pike CREAT CAlmrCCT I DIMOU bag ype te et a ea, here ch oeins'g ee ws He sbe oe OES hee Ck $2,500 00 
Orme O Ts Crete aan aut Ori enn n tS Cre aaa, 2 Byrastas ts S89... .“7 «nha teens Ride ERT ee 6,900 00 
on Cle Ose mic IG es LOMNCALLON Sern ta Echt). o. sce eal oak <xes nats okie alcteewo 3,760 00 
eno LOCK eesC thine £AlUs A CCOSSO RLS thre toa rarcieie SIM, 6 ak Wied a WET Oe WENO eka oes 6,000 00 
POXCAyAvLOUeANGd ID LOVE ely SOL es lbeut citi, ce eee Cia to hen es Pca Puen Rina g ken aes 1,000 00 
PESO te Ve L Om Cates fae yi eee ne era eer, PM ae ROUT (te ol e\y hos ralus ls. hang avd laliee oe Pegvesen tes 5,500 00 
$25,660 00 

eI eiMOe TNs AN COMMOASCICIES LUO gree tei ty i bArokwokonccoote wae 5 are a es timers Araceae teats 2,566 00 
$28,226 00 

Annual Charges. 

VE CMUEA ECA IKEC LUND EIROL hate crete tee aon aut eatin en oR reer ge" Shae 6) o\aisal a uhh ides hd Suaheraumcgen aeons teas $110 00 
Imcudentalsnepairs non sclectrical, COUIDMOIL, ced: ese ide nieces ct # gs eset awees 200 00 
BONO rOUSe, speDSslOCks: 2d permanent WOEKS 4 cute is shes cote. s eet. crr ab ome einen 310 O00 
$620 00 

PMC TICL TINS La NC ICON LIT CN CLOG te LUC pi ayee ste ntanctere oie F40ole. wesvecacs w apete, Geeliaaterane lorie e ates 62 CO 
PERO TC Selle oe i.) Os claro pin ahr teee Reet res ake Ne, cae site ecaiel@, 4 eaarsl beegea eve See TA eis 1,425 00 
OVerdUOnmanecAGMINIStra lone we tiok gctek Ginter d. am acide te oe Bakes Fe A ae ne ie OS SS 2,500 00 
$4,657 00 


SUMMARY. 
Estimate No. 7. 
Estimated capital cost, $15,000. 
annual charges, $3,800. 
* cap. cost based on capacity of 250 K.W., $68.00 per H.P. 


6e 66 149 ee 75. 00 “6 6é 
* annual cost based on “ Oras L200 MF aes 
“ce 66 66 é 66 66 149 66 19.00 66 6é 


Estimate No. 2. 
Estimated capital cost, $28,500. 
as annual charges, $4,600. 
4 cap.. cost based on initial capacity of 200 K.W., $125.00 per H.P. 
< PAO ae: gS AY We te 
annual cost based on “ sf e200 #* TiS es 
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Norge.—Neither estimate takes into consideration the construction of a new dam at 
the head of the falls. Owing to the leaky nature of the present structure it is possible 
that the low-water flow of the river may not suffice to divert 150 sec. ft. into the intake 
of the municipal plant after leakage has been allowed for. The cost of a new dam 
would, of course, be borne by the interests operating on that level. 


Toronto, Jan. 15th, 1908. 


PETERBORO. 


In accordance with a resolution passed by the Council of the city of Peterboro, 
presented herewith, is a report concerning the question of an additional supply of 
power for the city of Peterboro from Ottonabee River. 

After careful investigation, Burleigh Falls is recommended as the most feas- 
ible development for the needs of Peterboro. All available sites were considered, 
but Burleigh Falls is without doubt best suited for the needs of this city. 

The question resolves itself into the consideration of two power sites, viz., 
Burleigh Falls, 22 miles from Peterboro, and Auburn Mills, on the outskirts 
of the town. The other locations examined were not sufficiently important to war- 
rant discussion. 


Water Supply. 

Taking into account the effect of the locks and regulating dams of the Trent 
Valley Canal System, it would be very safe to assume the flow at Burleigh Falls as 
equivalent to 95 horse power per foot of head under minimum conditions. At 
Auburn the minimum flow would be so increased to make 100 horse power per 
foot of head a safe estimate. The location at Auburn would also have the ad- 
vantage of the storage facilities at Jack’s Lake, which is said to have an area 
equal to that of Stoney Lake, and could be raised ten feet above its natural level 
at comparatively small expense. At the present speaking, Burleigh Falls has a 
great advantage over the Auburn site in that the storage facilities of Lovesick 
Lake afford greater scope for load factor accommodation than will ever be pos- 
sible at Auburn, but it is important to note that in the event of through naviga- 
tion on the Trent Valley Canal being established, the power interests will be sub- 
servient to those of navigation through open season. This being the case, the 
power interests would be limited to the natural flow of the river as controlled and 
influenced by the operation of the canal. Consequently, although sufficient water 
could be drawn off Lovesick Lake to satisfy daily peak load demands without 
material change in its normal level, the same thing could be done at Auburn with 
the aid of the waterworks dam. Under the above conditions, both locations would 
be on a par as regards regulation, while the Auburn site would have the advantage 
of a larger drainage area, including the storage possibilities of Jack’s Lake. 


Available Head. 


The present head at the Auburn dam is about 13 feet. By increasing the 
tail-water conditions, this could probably be increased to about 16 feet. The 
crest of the dam could be raised at least three feet without excessive land damages, 
as the length of the dam would allow of sufficient sluice and spill-way discharge 
area to take care of flood water. The fact that it would be necessary to keep the 
head-water level constant would result in a reduction of head during periods of 
high water. During the spring floods this would be a serious disadvantage, to 
obviate which it would be necessary to install reserve turbine capacity in the power 
house. 
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It is to be noted that of the 19 feet obtainable as described above, 3 feet will 
be gained at the expense of the waterworks dam, which is half a mile up stream. 

At Burleigh the normal head will be about 22 feet, with a possibility of its 
being increased to 26 feet. This is due to the fact that in the event of through 
navigation for vessels of 9 feet draught being established on the Trent Valley 
Canal, the lock sills at Burleigh will be lowered, and at the same time the water 
level in Lovesick Lake will be raised about 4 feet to the level of Deer Bay, thus 
drowning out Lovesick Lock. Owing to the large amount of work to be done on 
the canal between Trenton and Peterboro, nothing will be done at Burleigh for at 
least four years, so that at present 22 feet only can be counted upon. The head 
at this location will be comparatively constant owing to the canal regulation, 
having in this an advantage over the Auburn site. 


Topographical Conditions. 

The topographical conditions at Auburn are most unfavorable, mainly on 
account of the width of the channel and the low shores. Owing to these condi- 
tions, the construction costs and land damages which would be entailed by the 
creation of a head equal to that at Burleigh would be unreasonably large in view 
of the capacity of the plant. Furthermore, any increase in the height of the 
Auburn dam would result in either the total or partial elimination of the head 
at the waterworks dam. The head at the waterworks property being not more 
than 10 feet, anything short of the complete drowning out of the dam would 
appear to be poor policy, as it would result in the ruin of the property as a com- 
mercial proposition. 

For the reasons above mentioned it is highly probable that the Auburn pro- 
perty could best be handled by developing for a head of 15 feet and ultimately 
developing the waterworks property to full capacity, the two plants to be run in 
parallel. Under these conditions, against the additional administration charges 
due to the operation of two separate plants, could be placed the annual charge on 
the excessive investment necessary to cover the land damages which would result 
from combining the two heads at Auburn. 

At Burleigh Falls the changing or adapting of topographical conditions is 
primarily in the hands of the canal authorities. The conditions at present exist- 
ing at Burleigh are such as to make the capital cost of development per horse 
power lower than the average, and further changes contemplated by the canal 
authorities will tend to make conditions still more favorable for the power in- 
terest. At Burleigh the item‘of land damages will be entirely eliminated and the 
capital costs of permanent works substantially less than at Auburn. 


Titles. 


The property at Auburn is held under a deed and a clear title can be ob- 
tained by purchase. The property and privileges at Burleigh are privately held 
under two leases, one of which was granted by the Dominion and the other by the 
Provincial Government. It seems clear from the conditions contained in it that 
the Provincial lease is forfeited, but the conditions of the Dominion lease are of 
such a general and indefinite nature that there is considerable uncertainty as to 
what right the lessee holds under it. In this connection it seems advisable to 
get information on the following points :— 
1. Has the Dominion Government any right to, or control of, surplus water 
after the purposes of navigation have been satisfied, except where it has purchased 
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property rights? Otherwise, is the surplus water not the property of the Pro- 
vincial Government ? 

2. Are the rights and privileges of a lessee from the Dominion Government 
of such a nature as to be subject to expropriation proceedings under a Statute of 
the Provincial Legislature? 

If these questions can be cleared up and the Burleigh site purchased under 
reasonable conditions, or otherwise acquired, there seems to be no doubt, all things 
being considered, that this site is better adapted to the needs of the city of Peter- 
boro than any other location on the river, Auburn included. In the event of the 
city’s demand ultimately exceeding the capacity of the Burleigh plant, the full 
capacity of the waterworks dam could be developed and the two operated in 
parallel. With these two plants to draw on, the city would be safe in overselling 
the installed capacity by a considerable amount. 

The estimate submitted herewith is for the development of the full capacity 
of the Burleigh site under present conditions, with provision for efficient opera- 
tion under a definite increment of head. The estimate includes the capital charges 
for development, step-up transformation, transmission, step-down transforma- 
tion at Peterboro, engineering contingencies, and interest during investment, main- 
tenance and depreciation, operation and lost power. 

In conclusion it must be understood that the function of this report is purely 
advisory, and that before any definite action is taken towards development, a de- 
tailed survey should be made of any site that may be ultimately chosen, from 
which plans and estimates may be prepared, which will show whether or not the 
project is one which the municipality can handle with safety and profit. 

Estimate based on the development of full capacity of Burleigh Falls under 
22-foot head, and a net delivery of 1,850 horse power at Peterboro, permanent 
works being constructed for operation under an ultimate head of 26 feet and a 
net delivery of 2,150 horse power at Peterboro. 


Canital Cost. 


Dani manger iead oawOLkscsnmds SEONG a bTOM uk uk Moree te ee ee ieee et el kes 534.000 00 
Power. Ouse and ihransiormera stations: iho ha am eee ee et 20,009 00 
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SLe Delp mera Nn SEOLIIALT ON yaw! cx. ocr Wa eat finn, em ee Oe ET Nel RR Mh OR I 36,500 00 
Pransimacl One (sills lou lie) aes ae pute bank en teat eee oe yeh ey Caen ee ee 38,009 00 
SLOp-COmmlar LAN Sl Onltat tONth.t2 mete, cy cake eee Sorat foe Sef at eee Uae 36,000 00 
DI SCE MAM OS ye aay ie iite bare wert Meee tk eo Aa See Shim e Ocite 2, ete uruhe hg cMamee OE tok gs 5,909 00 
$236.400 00 

Hn gneerinerand contingencies | OCG ie ade ee ee 23,640 00 
Piterestanlrin ss CONSTRUCTION Bingo sett ce. sere eee ee 7,801 00 
Totalpcapitaleinvestmenit) Sete sins ye ee hee ee, $267,841 00 


Cost of 1 H.P. to build, transmit and transfcrm on basis of 1,850 H.P. delivered, 
$145.00. 
Capital Charges. 


E22) 10 2 17 (2 a ae Re ROM ee YR ire OER. sam 7, US aging, ae ate GIN a ay es ee Ar leony ol $4,600 00 
Slepupeeranstormation® 03 003. \n tee ae he ee ee et te ere Cis 1,800 00 
PPE RALSIIEE SS LON, Se thn. s Psat oak ah cael ORRRE ek Send ae a: ET Se haere he 2,375 00 
SLepAl owe aera USTOPIat LON Siesta us eae cle ae ee Ee a, eee en NS oo ee et 1,730 00 
HNeinecenne sand = contin gencies,<120; ae ee es wet eee a 1,260 00 
AIA tem everest: Ol, 6205, 000S at, 45 Ota ke Phar are Mien eee) eee te Sl 12,050 00 
Onperagionwand administration. oicseee alte ee ale eee eee oe en bse oe 10,000 00 

‘POUAE*CADItAlL CHATS CS Vegeta cot ee re en en ee te ee $33,815 00 


Total annual cost of 1 H.P. at low tension busbars of Peterboro sub-station on basis 
of 1,.850..H;P. delivered, ‘S18.30. 
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Bruce Mines, Power For MUNICIPALITY. 
Power Requirements. 


The existing market in the municipality is insignificant, and the object of 
the investigation was to determine the amount of power available to the munici- 
pality which could be offered as an inducement for the establishment of industries. 


Available Power. 


The main source of power upon which this municipality is dependent is the 
Mississauga River. The Thessalon River is much nearer to the town, but as a 
source of power is not worth considering from an industrial standpoint. At Mill- 
town, about 7 miles from Bruce Mines, is a small power that would serve the 
town’s municipal and residential requirements for some time to come, but the 
development cost would be high in proportion to the output of the plant, and as 
a source of power for industrial purposes it is quite inadequate. 

On the Mississauga River, however, some very good power locations exist, and 
the low water flow of the river is sufficient to develop some fairly large blocks of 
power. In so far as the town of Bruce Mines is concerned, the great drawback 
in connection with development on the Mississauga is the transmission distance, 
the nearest available site being 26 miles from Bruce Mines. 


Available Power Sites. 


On this river, the site best suited to the requirements of the municipality is 
undoubtedly Slate Falls, but it appears that this property is held privately under 
a deed and is not in the market. An estimate for Slate Falls is contained in the 
Fifth Report of the Hydro-Electric Power Commission. 

Leaving Slate Falls out of consideration, the most favorable site is that at 
Squaw Chute, and an estimate for the development of this property is included in 
this report. 


Minimum Capacity. 


Taking the figures given in the Fifth Report of the Hydro-Electric Power 
Commission, this portion of the river will discharge 850 second feet under condi- 
tions of minimum flow, this being equivalent to approximately 77.5 horse power 
minimum 24-hour power per foot of head, without storage. 

The natural head at the chute is about 17 feet, but the estimate is based on 
the possibility of increasing this to 25 feet, the topographical features of the 
locality being such as to make this assumption reasonable. According to. the above 
estimates of discharge the minimum power capacity of this location under a head 
of 25 feet will be 1,930 horse power continuous 24-hour power at the turbine shaft. 

The dam construction necessary in connection with this development will 
create a storage basin above the works, which, while not having sufficient to appre- 
ciably augment the natural flow of the river at low stages, will nevertheless be ex- 
ceedingly useful as regards load factor accommodation, the extra water impounded 
being used to carry the plant over the period when the daily simultaneous demand 
of all customers reaches the maximum value. For this reason it would be safe 
to oversell the maximum capacity of the plant (1,930 horse power) from ten to 
possibly twenty-five per cent., this percentage depending upon the number of hours 
per day of service called for in the contracts with the various customers. 
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Development. 


The proposed scheme of development will involve the construction of an over- 
flow dam in the main channel, a power house with headworks in the central chan- 
nel and either a spillway or core-wall at the head of the outer high-water channel. 
The entrance of the central channel should also be provided with an ice-boom or 
ice racks. 

The cost of construction is based on the possibility of delivering construction 
material at Rock Lake by rail, and a thirteen-mile team haul from this point to 
the power site. The long haul will of course materially increase the cost of con- 
struction. 

Any attempt to submit an estimate with prices based on the present power 
demand in the municipality would force the price of delivered power beyond 
reasonable limits. The capital and annual costs per horse power have therefore 
been calculated on the assumed delivery in Bruce Mines, first, of full capacity, 
and, secondly, of half capacity, all losses being deducted in each case, and the 
price based on the actual quantities of power delivered. 

It will, of course, be recognized that the function of this report is purely ad- 
visory, and while it gives a fairly accurate and wholly conservative indication of 
the possibilities, no definite action should be taken in connection with development 
until a detailed survey of the property has been made. This survey will serve as 
a basis for estimates which will show definitely whether or not the project can be 
handled by the municipality with safety and profit. 


ESTIMATE No. 1. 
Provides for the net delivery in Bruce Mines of 1,750 H.P. 


Capital Investment. 


Dammwnead works ande.POwer i HOUSess mye cine oo Sco. one Sec eee ee ee ee $31,450 00 
MXCavation and talsOawOr ky eons nage nn en Nk OL OE Se Onn Ok Rei aedels cae toe pokes 15,500 00 
HYydTAULICH COUIPINENt ue cate eee bale oe es Ee ee ae ee ee ee a 28,000 00 
PeCUre Ved UlIPINEN DIS Six ®rst eee ere ei en ahh tte Benne ns en Mh tein meee Gee am 41,920 00 
SCOpsUp a transrormationyceiee ieee ee ot. ett chitin ce at tad Pen ele iee Nera 33,740 00 
FET AUSINISSTON, 22 <2 Ge ie may mat aa cols fie eps ent Ain Se elie a eee cay Whee eet Sor ee 52,000 00 
SLep-dowii< LransLormatl Ole ssa. sia eee ee i en ree er a re 41,900 00 
$244,510 00 
Bneineer ing ands contingencies al 0G yok seen ce eee el eee 24,451 00 
iNnterestadurin Ss. CONnStTUChION ~ aC mete co Mice eee te eee ee ee 8,069 00 
Totalkcapitalzinvestinent) fps ee ac eee ee eee $277,030 00 
Cost of 1 H.P. to build on basis of 1,750 H.P. delivered, $158.00. 

ESTIMATE No. 1. 

Annual Charges. 
Damsouead. works and POWelsElOuser i sm aa en neet, Gees ae eee eee $693 00 
TLV AlUIG: 6QUIPMEN TH e., Seli tk ctor is fos akon ae Oe Rp gee Pee le Naa eater eg 1,410 00 
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Blep-Ups, LrAaNsformatlon! sees sot coe ee eee ee a ee ee ee 1,734 00 
IETAMISINISSLON © Sh os. oh ek Sas eee Ne Oe eee Peace ak aaa Oe ee eae os nee 3,554 00 
Step-downe transflormation®= ..sses 2 ee ee ee es ce ee eee oo on ee 2,129 00 
Hueiecmne: And, CONMNLENCIESs LU CG as ee a ee nee es ee 1,200 00 
Avinualsintereston« $277,000 -atodie Go, wet eee Momeni cannes ects one aes 12,500 60 
ONEPAEROTIE Os ko Ath Reis ed Oe CARN Ck Pa, tae nn ee ee ohare Moe 7,200 00 
| Total “annual: (Cnareesiay cei oy con sae re ee ek $32,887 00 


Total annual cost of 1 H.P. at low tension busbars of Bruce Mines sub-station on 
basis of 1,750 H.P. delivered, $18.80. 
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ESTIMATE No. 2. 
Provides for the net delivery in Bruce Mines of 880 H.P. 


Capital Investment. 


WadienCadawWOrks) AUC crOWere FIOUSE: eras do). ils Oe ne Cin oe oh cae ot, $31,450 00 
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Pale CE CMe Ui WlCue ere b ucla Aocra ett ectae CAs wedale cee et ee oa he So bees 23,380 00 
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“UM SGT ESSSD (0 eS eee ie i ARR ato iar NOE REE Sr A en rt gee CI 2 eR a RO 33,770 00 


Pant She tide oor ey tin ee aE eae AP ne eo op A 26,600 00 
$167,570 00 


Pc inecring and. COnUNSENCIes. 10 psa cos. Octal doa eae Lk deen ee Sous 16,757 00 
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Ota MCAD bal pI MVeSEMICTUL aren am tan. Soe ciel eae ares Tine to ci siete $189,857 00 
Cost per H.P. to build on basis of 880 H.P. delivered, $215.00. 

ESTIMATE No. 2. 

Annual Charges. 
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Total annual cost of 1 H.P. at low tension busbars of Bruce Mines sub-station on 
basis of 880 H.P. delivered, $25.60. 


Nortu Bay, Re Power Suppty FRoM Smoky FAtts. 


Power Requirements. 


The market at present existing in this municipality approximates 1,200 horse 
power, and the object of this report is to determine the probable capital investment 
and annual expenditure necessary to insure the delivery in North Bay of certain 
blocks of power, as specified hereunder. 


Source of Power. 

The source of power to be considered is the Sturgeon River. This river, 
which has a watershed area of 2,300 square miles, drains about half of that por- 
tion of the Nipissing District lying to the south and west of Lake Temagam1. At 
the present time, the natural characteristics of this river are such as to make it 
favorable for power purposes. The comparative uniformity of flow which mainly 
distinguishes it at present will, of course, suffer in course of time: from: the’ ex- 
‘tensive lumbering operations carried on pretty generally throughout the water- 
shed, and artificial means must eventually be employed to maintain present condi- 
tions. The municipality of North Bay would, however, be able to obtain an 
ample power supply from this river for some time to come, under natural con- 
ditions. 
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Power Sites. 


Owing to the transmission distance, it is necessary that the site for develop- 
ment should have as many natural advantages as possible, the most important being 
a good natural head. 

Of the undeveloped locations upon the river, the one which best fulfils these 
conditions is that known as Smoky Falls, and the estimates following have been 
prepared in connection with the development of this site, and the transmission 
of the power to North Bay. 


Power Capacity. 

Under conditions of average flow, the Sturgeon River would produce 100 
horse power continuous 24-hour power per foot of head. 

The investigations of the Hydro-Electric Power Commission indicate, how- 
ever, that 77 horse power continuous power per foot of head is all that can be 
depended upon under minimum conditions of flow. ‘This being the case, and as- 
suming the possibility of obtaining a head of 30 feet, the minimum capacity of 
this site will be slightly less than 2,500 horse power continuous 24-hour power. 

The following estimates will be based upon the possibility of generating 2,500 
horse power at full load, with a half-load capacity of 1,250 horse power. 


Development. 


The natural head of Smoky Falls is 28 feet and the permanent works neces- 
sary in connection with development will create at least two feet additional head, 
making 30 feet in all. Being a twin fall, the question of unwatering will be 
greatly simplified, as will also the disposal of flood water during construction, and 
when operation has begun. 

The scheme of development will involve the construction of a dam at the 
head of each channel, the longer one across the left channel to serve for regulation 
and overflow, and the shorter one across the right channel to contain the head- 
works necessary to control and regulate the supply of water to the wheels. 

The topographical features of the power site are as a whole favorable, and 
the scheme of development will be comparatively simple. The great disadvantage 
of the site is its inaccessibility, and the ten-mile team haul which will be necessary 
to deliver material will increase the construction costs considerably. 

The estimate for full capacity presented herewith, includes the capital cost 
of permanent works, hydraulic and electrical equipment, transmission and trans- 
formation, and an allowance for engineering and contingencies and interest dur- 
ing construction. ‘The estimate of annual charges for full capacity includes de- 
preciation and maintenance on hydro-electric equipment, permanent works and 
' transmission line, also interest on investment, and an allowance for operation and 
administration. 

The estimate for half capacity will provide permanent works for full capa- 
city, but hydraulic, electric and transmission capacity for half load only. Other- 
wise the half load estimate will be figured on the same basis as that for full load. 

As indicated in the estimates the prices for power are for low tension power 
delivered at the municipal sub-station, but not distributed therefrom, and in con- 
clusion it should be noted that this estimate, while very safe and liberal, is of an 
advisory nature, and before any definite steps are taken toward development, a 
detailed survey of the power site and a reconnaissance survey of the transmission 
route should be made, in order to obtain the data necessary for a closer estimate. 
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ESTIMATE No. 1. 
Provides for the delivery in North Bay of 2,500 H.P. 
Capital Investment. 
Dam, head works and Power House 
Excavation and false work 


Hydraulic equipment 
Electrical equipment 
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Engineering and contingencies, 10% 
Interest during construction, 3% 
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Cost of 1 H.P. to build on basis of 2,500 H.P. delivered, $106.00. 


ESTIMATE No. 1. 


Annual Charges. 
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$20,300 00 
13,200 00 
36,550 00 
51,400 00 
27,450 00 
47,800 00 
38,730- 00 


$235,530 00 


23,553 00 
7,066 00 


$266,149 00 


Total annual cost of 1 H.P. at low tension busbars of North Bay sub-station on basis 


of 2,500 H.P. delivered, $14.95. 


August 12, 1908. 


ESTIMATE No. 2. 


Provides for the delivery in North Bay of 1,200 H.P. 

Capital Investment. 
Danrehead works and POWersHOUSC) oo. nove oe Se halve ewe eee eee ee 
Excavation and false work 
Hydraulic equipment 
Electrical equipment 
Step-up transformation 


Transmission 
Step-down transformation 
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Engineering and contingencies, 10% 
Interest during construction, 3% 
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Total capital imvestMeNt oi wwe pce potent tee meme 


Cost of 1 H.P. to build on basis of 1,200 H.P. delivered, $142.00. 


$18,300 00 
13,200 00 
21,400 00 
27,450 00 
16,200 00 
29,600 00 
24,000 00 


$150,150 00 


15,015 00 
4,593 00 


$169,668 00 
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ESTIMATE No. 2. 


Annual Charges. 


DAM weneads wOUKS andy POWel gH OUSCs qccpper seu eons ohne tora, eile Sek eee oe peers $318 00 
LEV OTAULLe eCCU 1 DIED terse aie er crane eden cae ot ade ates ob ere eaern ge oPowage eons ode Kone ener aS tee 932 00 
HWISCURIGATAeU UID LOT Le pees elt cacti eck ace, een sent ene roe nae, uagetey ane 1,606 00 
Sie p-Upae CPA SLOLIMIA TOM: vite 0. venc coue aaron Beets ots esa ita a, ba es met vie Toye pen aie Day a tsuee rae 901 00 
FAVA TAS TALL SS LOTR errs Ee eat eae SIN RIO «ay cites cohete URI oan erg. Me Nehgs uae Me pills ate Manatee hel ores 2,100 00 
SHen-GO Wil Stra NSTOLMM aL IOI ence ees sieeotec: Ae kone repenes fee rs am fe aes eee vaomeenee eas “sure a 1,256 00 
Insineching and -COMLINSeNCles 10 GG y syste tate eeeelen ee ge eo ee eis ie Petey oo) ene ee 711 00 
Amnualmeinterest ON S160 (0rd len rane tet tattle erates ela veces ae eo ae 8,485 00 
Operarionswand -Administhation se pee caer Cee elie horror «cae mete 5,400 00 
Dhirtvevears- sinking fund ate00—-lo loro LOD Oe ne. ce ome eee nee 2,562 00 

TOtALSANRIALS CHAR ees arse hee erecta ee epeto ees ate eee $24,271 00 


Total annual cost of 1 H.P. at low tension busbars of North Bay sub-station on basis 
of 1,200 H.P. delivered, $20.23. 


August 12, 1908. 


Gas PrRopDUCER REPORT. 


During the year 1908 your Commission, in accordance with the request of 
the Legislature, made an exhaustive report on the cost of Power Production, 
through the agency of Producer Gas Plant and other prime movers under the 
conditions obtained in the Province of Ontario. The work was completed in the 
month of March, and during its operation a staff of expert engineers was en- 
gaged and detailed information was collected from all the well-known plants of 
both Canada and the United States. A large number of tests were performed on 
Gas Producer Plants and Engines with the object of obtaining as complete and 
reliable data as possible, and from the results obtained a comparison of the dif- 
ferent classes of prime movers was made and formed into detailed, tabulated and 
technical information, which printed report was submitted to the Legislature in 
1908. Your Commissioners have received enquiries from all over the world for 
this report, which is met with great favor amongst the engineering profession. 


SECOND ANNUAL REPORT 


FOR TEN MONTHS ENDING OCTOBER 31, 1909. 
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Hydro-Electric Power Commission. 


SECOND ANNUAL REPORT. 


INER ODUCT ORY: 


In submitting the Second Annual Report, covering the year 1909 up to and 
including October 31st, it has been thought advisable to divide the report into the 
following sections, for the sake of clearness and reference: 

I. Transmission Line Construction—Niagara District. 
IJ. Station Construction—Niagara District. 
III. Hydraulic Work. 
IV. Municipal Work—Niagara District. 

VY. General. 

Actual construction of transmission line has been commenced in the Niagara 
district, and work on this line is proceeding in a rapid and favorable manner. 
Work will be continued through the winter, and the Contractor confidently expects 
to have the ine completed within the limit set in the contract. 


Work on the telephone lines and protective equipment which follow the high- 


ways to a great extent is being pushed to a speedy conclusion, as the telephone ser- 
vice will be of great value in the construction of other parts of the system. 

Work on the stations is being rushed, and an effort is being made to have the 
roofs on before snow comes, so that work on the inside can be proceeded with 
during the winter. 

Station Equipment, both mechanical and electrical, is under construction in 
the different factories, and will undoubtedly be completed when needed. 

A number of reports on different water powers throughout the Province have 
been made at the request of the adjacent municipalities. 

In some cases storage areas have been surveyed and reported on, and in the 
case of Dog Lake the specifications and plans for an increased storage capacity 
have been prepared for the Department of Public Works. 

Considerable work is being accomplished in aiding the municipalities, so that 
they will have their systems in operating condition when the power is ready for 
delivery. 

Your Chief Engineer and one of his assistants visited Europe in the early 
part of the year for the purpose of collecting data and information which would 
he of value to the Commission in its work. 


P. W. SoTHMAN, 
Chief Engineer. 


[173] 12 ALF. 
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TRANSMISSION LINE CONSTRUCTION. 


I. PRELIMINARY ENGINEERING, TESTS ON MATERIAL AND 
CONTRACTS. 


(1) Towers. 


Subsequent to the signing of the agreements of November 6th and November 
25th, 1908, between the Commission and the F. H. McGuigan Construction Com- . 
pany, as incorporated in our Annual Report for 1908, considerable time was 
taken up in the discussion and adjustment of the various details of construction, 
organization, etc., and in the making of tests on the various types of apparatus 
entering into the construction of the line. 


Tower Tests. 


The design of tower submitted not being entirely satisfactory to the Com- 
mission, it was decided that two sample towers should be built, one to conform to 
the Contractor’s design, and one to follow the Commission’s design. This was 
done, and these towers were subjected to comparative tests. The results of these 
tests follow: 

Tower No. 758—Commission’s design. 
Tower No. 744—Contractor’s design. 


Report on Tower Tests. 


The tests were performed in the order given below. Loads were applied by 
loading buckets with punchings and scrap iron, which were suspended from the 
point of load by cables. 


Tower No. 758.—Test No. 1, March 5th, 1909, a.m. 


The tower No. 758 was loaded for test 1 (a) after all loads had been applied, 
as per test sheet No. 1, at points 1 to 10. The deflection at the end of the arm 
was 114 inches downward, readings being taken at point A. These loads were 
removed in the following order, and readings for vertical deflections taken at 
point A. 


Removed Load. Deflection. 
Nos 1 ei ee Bebe oct ieee ceive Iabenaes ocr 1.55 
Oe a Fe atl Mey eete ee a, Boe aN ee hy On caer 1.59 
F SNOT eR ON Od, bgp Mey eRe itn GS Rips Tier ana Le67 
re OS rN AL: AO RE, ca 1.79 
SPs ee PLT tar ee ee oS ET A eS te Te 2745 
Gee es Oa a ie oc os eee. Re cee 2°53 
GEE RE bic ae ARC CE I ee 2.56 
RA a Or SS EC a os Fhe) Secs ek a gt 245 
Op eS CF ane cho Na st et ck Ne eae Cae ee ace Ds 
Oe Ss a SS aed eae Seasons a eens ie 1.90 


1.90 represented the permanent set of the cross arm. The above loading 
caused no strain in any part of the tower, the permanent set. being probably due 
to slippage at bolts in arm. 

On removing one of the cables suspending one of the loads as per test No. 1, 
the same was dropped and struck the third horizontal in the centre, jarring it con- 
siderably. On examination the angle was found to be bent 34 inch. Was taken 
out to be straightened. 


MATRA Karis ‘01 Y YLNO 
Le: 
NOISS/WWO2 YIMOS WYLIFTI-OUDAH 
‘ESL éN 4a4 of 
2/00 
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PROX 


Test No. 2, March 5th, a.m. 


The tower was lcaded as per test 1 (0), the loads of 2,000 Ibs. were applied 
at points 1 and 2, as shown in test sheet No. 2. The deflection of a point in 
the lower bracing of upper arm was measured by plumb bob placed at ground level. 
Two separate readings were made of the deflection of the cross under above loads, 
as follows: 


St. By means of transit and scale attached to end of arm at point. A; and 

2nd. By means of the deflection of a measuring rod attached to the arm at B. 

. A series of readings were also taken to note the twist of the main part of the 
tower under these loads, which are plotted on a separate sheet accompanying. 


The following readings were taken for this loading, as per test sheet No. 2. 


Loads. Deflections. 
At point 1. At point 2. By Be meee | By transit. |) By Plumb: 
| | 
2,000 0 Day 9/16 | 0.6 | 1/8 
2,000 2,000 1 3/4 | Ti | 5/16 
2,000 again 2,000 1 13/16 | 1.8 | 9/32 
0 0 | 3/4 Rete teons es (baptist hee 
Loads continued after test 1 (c) had been performed. 
Loads. Deflections. 
At point 1. | At point 2. By We EU are By transit. By plumb. 
2,000 2,100 1 13/16 be) | 
2,100 2,100 127/52 1.6 | 5/16 
2,200 2,100 1 7/8 1.65 
2,200 2,200 1 15/16 Gad: 
2,200 2.300 LD 18 
2,300 | 2,300 2 1/16 1.9 11/32 
2,300 2,400 2 1/8 1.95 
2,400 2,400 2 1/4 2.05 3/8 
2,400 | 2,900 2. 9/16 Ze 13/32 
2,500 2,500 2 9/16 2.15 
0 0 | 1/4 in. 0 0 


XA) 
ee 
After removal of loads a permanent twist of angles 21, 2%, = ae 
31 and 32 at end of arm was noted, as per aeoicie about | 
1 inch from horizontal in 4 inches. mit oe 
The angles Nos. 57, 61, 65 and 76, which take compression, were considerably 
bent, indicating that the Pen embers were working. After load was removed, 


these angles Sees aa to their original positions. This load did not cause any 
strain in tower other than the twist in the arms. 
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Test No. 3, March 5th. 


Tower loaded as per test 1 (c) at point B, test sheet No. 3. Special harness 
was made of channels to apply the load to the four panel points at A, B, C and D. 
The cable connecting the load to harness was placed about 7 inches above the lower 
panel joints. 

The following readings were taken for the loads: 

A: Deflections of loads measured by measuring deflections of a measuring 
stick permanently connected to tower at A. 

B: Readings by transit, reading on a scale placed at B. 

C: Readings taken by plumb bob connected at C of horizontal cross bracing 
angle No. 50 of lower cross arm. 


Deflections. 
Loads. 
By [By C. 
3,500 3/16 AS) 3/16 
4,000 1/4 a 7/32 
5,000 3/8 oA 5/16 
6,000 15/32 2D 3/8 
7,000 17/32 Boe 15/32 
8,000 5/8 OL | 9/16 
9,000 11/16 | . 65 5/8 
9,500 23/32 awe 23/a2 
10,000 13/16 ia 3/4 
Load removed. | 0 0 0 
: | 13/16 3 eal 3/4 
10,500 29/32 eee 13/16 
11,000 15/16 9 2lioc 
11,500 ily, .95 7/8 
12 ,000 L116 .98 15/16 
12,300 1,3/32 .99 31/32 
12,400 TB 32 .99 alisc 
12,500 EVs 2 i 
Loads removed. 0 0 0 
12,500 1.1/8 ib 1 
13,000 Tee /32. 1.05 LS 
13,500 1.1/4 Lay 1.5/82 
14,000 1.5/16 1A 1.7/382 
14,500 1 3/8 12s 1.9/32 
15,000 1.7/16 ibe ca 1.3/8 
Load removed. | 1/16 Permanent set. 


At loading of 12,500 lbs. the bending of the long counter bracing angles 61, 
65 L and 67 was noticed. 

At loading 15,000 Ibs. the left point of main leg angles No. 77 appeared to 
be slightly curved at the three lower panels, as per test sheet No. 3. The angles 
67 were bent in on sides and out on front view. The counter angles 61 front, 
60 side, 65 L, 57 front, 58 side, were bent out. On the removal of the load all of 
these angles returned to their original position, and the tower showed no points of 
strain. 
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Trst oF Tower No. 744. 


Test No. 1 was not performed on the tower, as the arms are similar in both 
cases, and it was deemed unnecessary. 


Test No. 2, March 6th, 1909. 

Loaded in the same manner as above tower, the following readings being 
taken of deflections: 

A: Readings taken at A. Test sheet No. 2. 

B: Transit readings of scale at B and C, plumb bob readings. 


Loads. Deflections. 
At point 1. At point 2. A.—Ine. B.—Ine. | C.—Ine. 
Me ree Oso aes. 3% 2,000 | 11/16 . 65 | 1/8 
2,000 2,000 115/16 1.95 11/32 
2,000 2,100 2 ZOU a, Coe aie nacre tee 
2,100 2,100 21716 bgea 17/32 
2,100 2,200 220) 16 De liens Slee ttce sean 
2,200 2,200 2.7/32 22 17/32 
2,200 2,300 2.1/4 Qi 2O he, ae Ue Te orators site recente 
2,300 2,300 2.5/16 Zod 9/16 
2,300 2,400 2.3/8 Pipes 5 EM AE OA Re Lk SO 
2,400 2,400 2.9/16 2.55 19/32 
2,400 2,500 2.3/4 BEC S. ute dior as ct eee 
2,500 2,500 216 2.9 5/8 
0 0 11/382 af ee a SET ae ot, a At a! 


The above readings, on application of the various loads, show a uniform 
increase in the deflection. 

Readings were taken for twist of the main tower. These are given on a 
separate sheet. 

At 2,400 lbs. at points 1 and 2, angles 57, 63 and 69 on right side, and angles 
58, 62 and 68 left side, were bent considerably, 57 showing a bend of at least 
1% inches, and showed a slight set after the removal of the load. 

Considerable twist of the angles at the end of arm was noted. This took a 
permanent set after the removal of load. 


Test No. 2, March 6th, 1909. 


Load applied as per 1 (c) at point B, using a harness similar to that of tower 
No. 758. Readings were as follows: 

A: Readings by measurement of deflections of measurement stick at A. 

B: Readings of transit of scale at B. 

C: Readings of plumb bob string. 
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Loads. Deflections. 
re AS B. C. 

3,500 ly 0. 1/32 
4,000 5/16 .05 13/32 
5,000 11/32 wil 1/2 
6,000 7/16 2 9/16 
7,000 17/32 3 11/16 
8,000 19/32 os 25/32 
9,000 11/16 5 7/8 
9 500 23/32 15S) | 15/16 
10,000 7/8 .6 | i be 

0 1/16 set Be A jot Sa See ate 
10,500 15/16 .95 ea AMG 
11,000 20ia2 ile 1.1/8 
11,500 2 1 05 1.3/16 
12,000 153/32 Le 1.1/4 
12,300 1.1/8 Peele | 1.9/32 
12,400 1.1/8 ieee | 125/16 
12,500 1.1/8 plus 1h 1.5/16 

0 1/8 set SU.) cehee 9 Ss olla skis 45 cee ee 
12,500 Lest 1.25 13/82 
13,000 1.3/8 3 1.15/32 
13,500 1313/32 IGE! L382 
14,000 dety 2 11478355 1.5/8 
14,500 I sSohcionts Weil's Ae MPeAe ere pata ate ate SAN PRRN Geet EES ceeire AAR lh ME hs, iat ee rr 


The load of failure was actually 14,500 lbs. plus the weight of one man, or 
14,650 to 14,680. | 

The deflections show a uniform increment for increasing loads. 

At 12,500 lbs. counters of panels 2, 3 and 4 are considerably bent, showing 
that tension members are working. Also the main leg member shows a slight 
curvature at middle of lower panel on right side. At 13,500 Ibs. this becomes 
more marked and the curvature is continued to lower section of third panel from 
arm, and the curvature amounting to as much as 14 to 34 inch. At 14,500 Ibs. 
(plus weight of man) the tower failed by the right leg member buckling at the 
lower half of the third panel down, the left leg immediately following, both legs 
bent out and buckled the counters of this panel. 


Test of Upper Arm of Tower No. 758. 


Load applied in a horizontal direction at cable support of upper arm. Scale 
placed on end of arm. Readings being taken by transit as follows: 


Load. | Deflection. 
3 i 4 
2 OOOF seat eee wk te et ee ee Be _f Scale twisted downward about 
| Z inch. 
2h OO Cee ae he Pee ee eee | 3.05 sox O Abe a. oe he ot eee eee ee 
2 2D eras ae cents ee eee 3 ee Bn Pe fan er 5S ROR a eo ca 
2B) Re a ceils gi eh ce re 3.45 eae twisted about 4 inches to 
foot. 
Pag eerie, on eres Tew ew Rin a.00 Islets ane wie aluce atin wie eaten: ale ee 
Ae) | Rar eee oe RP ee peg te a et 3.99 bn. eo ee at tye ace eee 
Lact oth: 28 Paes Fe ahs ek en Sap 1.30% SE VA en SU tee 


SP Prey) wropyyog 


> ee ee 422 = 
| re | ; —— 
% — — pe . | 


| 4067 42 92424 
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The arm was considerably twisted when load was applied, the angle being 
about 
When load was removed, the angle took a permanent set of 1.35 inch. 


Final Test of Tower No. 758. 


Applied loads as per 1 (¢) and started with 10,000 lbs. as follows: Three 
buckets being connected to the pulling harness of channels. The entire bucket 
connection was 7 inches from lower arm, and the other two were connected at 9 
and 11 inches respectively, from the lower arm. 

The readings were as follows: 

A: By measuring deflections at measuring stick placed at A. 

B: By transit and scale at B. 


Loads. Deflections. 
; | 

Left Bucket. Centre Bucket.) Right Bucket. Total. A.—Ine. | B.—Ine. 
ZU 0» | iceBar MeO g ny Gere Bae eae 2,500 Le SCaeUn aA acoher st 
CR MRE Seseg osabe o's'b saree 2,500 5,000 7/16 Bry Med Ay ar 
2,500 5,000 2,500 10 ,000 7/8 a 
2,500 7,500 2,500 12,500 1,3/16 95 
2,500 8 ,500 2,500 13 ,500 1.9/382 1.05 
2,500 9,000 2,500 14,000 1.11/32 il 
2,500 9 ,500 2,500 14,500 1,7/16 122 
2,500 10,000 2,500 15,000 1.15/32 1.3 
2,500 10,500 2,500 15,500 1.17/32 1,4 
2,500 11,000 2,500 16,000 1.5/8 1,45 
2,500 11,500 2,500 16 ,500 Rell 1.5 
2,500 12,000 2,500 17,000 1. 25/32 1.55 
2,500 12,500 2,500 17,500 1.13/16 1.60 
2,500 13,000 2,500 18 ,000 1, 29/32 1.70 
2,500 13 ,500 2,500 18 ,500 : 1,80 
2,500 14,000 2,500 19 ,000 2.1/16 1.90 
2,500 14,500 2,500 19 ,600 2.3/16 1.98 
2,500 15 ,000 2,500 20 ,000 2.1/4 2.03 
2,500 15 ,000 2,600 20 ,200 2.9/32 2.10 
2,750 15 ,000 2,750 20,500 | 2.3/8 plus 2.15 
2,750 | 15,200 2,750 20,700 2.13/32 | 2.20 
2,750 — . 15,450 2,750 20 ,950 2.1/2 & 2. ud Failed 


The tower failed by buckling of the left tower leg in lower panel and between 
connection of angles 71 and 70. It bent outwards at this point, the right leg 
immediately following and buckling in the same manner. This member had 
shown distress for some time before it actually failed. The loading at actual 
failure is somewhat less than recorded, due to the method of application. 

After some slight changes, the plans of the tower following the Commission’s 
design were approved for construction on March 19th, 1909, and the Contractor 
ordered to proceed with the fabrication. On April 5th the first order for 1,000 
standard towers was given by the F. H. McGuigan Construction Company to their 
sub-contractors, the Canadian Bridge Company at Walkerville. 

On April 13th the rolling mills started rolling steel for these towers. Gal- 
vanizing started about June 1st, but on account of delay in the galvanizing depart- 
ment it was not until July 6th that the first shipment of ten towers was made. 
Towers were shipped at the rate of five per day until July 20th, when shipments 
were increased to ten per day. 
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Test Towers in the Shop of the Canadian Bridge Co., Walkerville, Ont. 
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(2) INSULATORS. 


When it was decided to transmit power at 110,000 volts, it was also decided to 
adopt the suspension form of insulator in preference to the pin type, which had 
been the standard for all lines up to 60,000 volts. Before specifications were pre- 
pared, all insulator factories were visited, in order to collect data regarding the 
insulators themselves, to become acquainted with the method of their manufacture, 
and also to inspect the factories and determine their respective facilities, size, 
organization, etc. ‘Tests performed at these factories showed such different results 
and performances that it was decided to have our own engineers make comparative 
tests on all insulators submitted under exactly the same conditions. With this 
object in view, the specifications called for the submitting of three complete sample 
insulators with each tender. 

The Ontario Power Company, of Niagara Falls, in a very amiable manner 
placed all apparatus and machinery used in these tests at the disposal of the Com- 
mission, furnished all the power gratuitously, and assisted the Commission’s 
Engineers in their work in a most willing and disinterested way. 

After the samples of insulators accompanying tenders were received. they were 
submitted to very exhaustive tests, occupying the greater part of the time from 
February 8th, 1909, to May 18th, 1909, with the object in view of comparing the 
performance of the different makes, when subjected to exactly the same conditions. 
The most important condition was the application of artificial rain. The ap- 
paratus for this test was so arranged that all insulators were affected alike. The 
precipitaton and direction of flow of water representing rain could be controlled, 
as could also the voltage to which the-insulators were subjected. 

As a means of comparison of the different results, characterized by a more or 
less vivid luminous display, a large number of photographic records were taken, 
the test being performed in absolute darkness. | 

In addition to the electrical tests, the mechanical features of the different 
insulators were thoroughly investigated. A great number of breaking tests were 
performed to ascertain the strength and rigidity of the insulators and their con- 
nections. 

This investigation did not take the prices of the insulators into consideration. 
It was only after arriving at a definite conclusion as to the best-suited insulator 
that prices were taken into consideration and final selection of type was made. 

The specifications for high tension insulators called substantially for an 
insulator to withstand electrically a potential of 330,000 (three times normal) 
volts, dry, and of 220,000 (twice normal) volts under a rainfall of half-inch of 
water per minute, combined with a wind strong enough to direct the flow of the 
rain at an angle of 45° towards the insulator. This was accomplished by means 
of a number of spray nozzles directed at an angle of 45° towards the insulator and 
the flow of water regulated until a precipitation of half-inch per minute was 
obtained. 

Mechanically the suspension insulator, or the insulator from which the cable 
is suspended, was required to withstand a pull of 8,000 pounds without injury to 
any of its parts. The strain insulator, or the insulator which is used to take up 
the horizontal strain of the cable, was required to withstand a pull of 10,000 
pounds. 
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Tenders were sent in by the General Electric Company, Schenectady, N.Y.; 
the Locke Insulator Company, Victor, N.Y.; the Ohio Brass Company, of Mans- 
field, Ohio; and the Hermsdorf Company, of Hermsdorf, Germany, through their 
Canadian representative in Montreal. In all there were seven different styles of 
insulator under consideration, the photographs of which are herewith reproduced. 

The Ohio Brass Company’s insulators, after a few changes, were finally 
selected for both suspension and strain type, eight sections being used for the 
suspension type and ten reinforced sections being used for the strain type. 

The tenders as submitted are reproduced herewith, together with the copies 
of agreements and contracts with the Ohio Brass Company. 
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Proposed Ohio Brass Co.’s Suspension Type. Eight Sections 


Proposed Hermsdorf Suspension Type. 


Proposed Locke Suspension ‘T'ype. 


Proposed Thomas Suspension Type. 12-inch spacing. 


Proposed General Electric: Co.’s Suspension Type. 


Proposed Ohio Brass Co.’s Strain Typ2. Ten Units. 


Proposed General Electric Co.’s Strain Type. 


Proposed Ohio Brass Co.’s Double Strain Type. 


Testing Platform for Strain Insulators. 


Testing Platform for Suspension Insulator: 
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Pulling Machine. To Determine Breaking Load ‘of Insulator. 


Testing Transformers. 
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Eleven thousand suspension units and three thousand strain units have been 
ordered from the Ohio Brass Company this year. 


THIS AGREEMENT made in triplicate this twenty-ninth day of April, 1909, 


BETWEEN THe Onto Brass Company, of Mansfield, Ohio, hereinafter 
called the “Contractor,” of the first part, and Tur Hypro-ELectric Power 
COMMISSION OF ONTaxio, hereinafter called the “ Commission,” of the second part, 


WITNESSETH, that the parties covenant, promise and agree with each other 
as follows: 


1. The Commission’s Specifications and General Conditions of Contract 
attached hereto and marked “ A,” with Commission’s drawings No. 1-T-69, detail 
of “U” Bolt Connection to Transmission Tower, dated 4-19-09; Contractor’s 
drawing No. 6,987 (Cap and Pin), dated 4-8-09, marked ~B”; Contractor’s ap- 
proved drawing, as initialed and approved by the ngineer, marked “C”; Con- 
tractor’s Bond, marked “D,” and all specifications and drawings therein provided 
for shall form part of this contract. 


2. The Contractor agrees: 


(a) To deliver in cars, free of duty, freight and all other charges, 6,000 
insulators—3,500, approximately, at points on steam railroad sidings between 
Niagara Falls and Dundas, and 2,500, approximately, at such points between 
Dundas and Toronto. The Engineer is to give his order under paragraph 8 (a) 
of said general conditions, not later than : 
Provided that the Contractor shall, prior to said date, have submitted samples 
of the said insulators satisfactory to the Engineer, and the same have been ap- 
proved by him, otherwise the order shall not be given until the samples are 
approved. Within eleven weeks of such order the Contractor shall ship 1,000 to 
such points as the Engineer may, by fourteen days’ previous notice in writing to 
the Contractor, direct, and 5,000 shall be shipped to such points as the Engineer 
may, by such notice, direct, in quantities between 1,200 and 1,700 each month. 


(6) To deliver to the Commission a bond, satisfactory to the Commission, to 
secure the sum of Ten Thousand Five Hundred Dollars ($10,500.00), for the 
proper performance of the contract. 


(c) To use the best material and construct the said insulators in a thorough 
workmanlike manner, in strict conformity with the said specifications and draw- 
ings. 


(d) On or before the 1st of December, 1909, upon request in writing, to enter 
into one or more contracts to deliver, at the same prices per 100, and upon the 
same terms, conditions, specifications and drawings, or as from time to time 
amended by mutual consent of the parties hereto, not less than 1,000 and not more 
than 25,000 additional insulators. From 1,200 to 1,700 are to be delivered com- 
plete each month. The Commission may, at its option, postpone first delivery 
under any such contract until 1st May, 1910. A surety company bond is to be 
given for 25 per cent. of the amount of any such contract. 
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3. The Commission agrees to pay- to the Contractor for the said insulators 
$700.00 per hundred, in carload lots of not less than 400 insulators, and $710.00 
per hundred in less than carload lots. 


4, It is further agreed: 


(a) For all purposes of this contract, notices shall be served upon the 
Engineer, or his appointee, in writing for the Commission, and upon the Secretary 
of the Contractor, or his appointee, in writing. 


(0) All the rights and remedies of the Commission, and of the Nngineer 


acting on their behalf, may be exercised and continued concurrently or in the 
alternative. 


(c) Time shall be of the essence of this agreement. 


(d@) In case any municipal corporation which shall contract with the Com- 
mission for a supply of power, or any person, firm or corporation which shall con- 
tract with any such municipal corporation or with the Commission for a supply 
of power, shall suffer damages by reason of the breach of this contract by the Con- 
tractor, and such municipal corporation, firm, person or corporation would, if the 
Contractor had made this contract directly with them, have had a right to recover 
such damages or commence any proceedings or any other remedy the Commission 
shall be entitled to commence any such proceedings or bring such action in any 
Court in the Province of Ontario, for or on behalf of such municipal corporation, 
firm, person or corporation, and notwithstanding any acts, decision or rule of law 
to the contrary, the Commission shall be entitled to all the rights and remedies of 
such municipal corporation, person, firm or corporation, including the right to 
recover such damages; but no action shall be brought by the Commission until 
such municipal corporation, person, firm or corporation shall have agreed with 
the Commission to pay any costs that may be adjusted to be paid if such proceeding 
or action is unsuccessful. The rights and remedies of any such municipal cor- 
poration, person, firm or corporation shall not be hereby prejudiced. 


(¢) In case either of the parties shall, at any time or times, be unable to 
perform this contract by strike, lock-out, riot, fire, explosion, act of God, war or 
any other cause reasonably beyond their control, then the Contractor shall not be 
bound to deliver “" the Commission shall not be bound to accept insulators 
during such time, but the parties shall be prompt and diligent to remove the 
cause or causes of interruption in so far as they are able, and when such interrup- 
tion has ceased the parties shall be prompt and diligent to perform the contract. 
Provided that if such interruption is, or is likely to be unreasonable, the arbitrators 
may determine that the parties shall be released from this contract. 


(f) If any difference shall arise during the progress of the work as to any 
matter or thing arising under or out of this contract, such difference shall be 
referred to two arbitrators, one to be chosen by each of the parties hereto, and 
they shall choose a third arbitrator, but if they cannot agree, such third arbitrator 
shall be chosen by the Chief Justice at the time of the King’s Bench Division of 
the High Court of Justice. When possible, the arbitrators shall decide such 
difference in a summary manner. Fither party may appeal from any award of the 
arbitrators, as provided by the Arbitration Act, R.S.0., Chap. 62, but no such 


Accepted Ohio Brass Co.’s Suspension Insulator Provided with 
Cable Clamps and Guards 
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appeal shall be carried beyond the decision of the Court of Appeal of Ontario. 
The arbitrators shall not consider any difference or matter which is to be decided 
by the Engineer, or as to the grounds upon which, or mode in which, any opinion 
may have been formed or discretion exercised by the Engineer. 

(g) This agreement shall extend to, be binding upon and enure to the benefit 
of the successors and assigns of the said parties. 


IN WITNESS WHEREOF: 


THE OxI0 Brass Company, 
(Signed) A. L. Winxryson, Secretary. 
A. Brox, 
Chairman of the Commission. 


JOHN S. HENDRIE, 
Commissioner. 


(FENERAL CONDITIONS. 
4 

The transmission system referred to in the Specifications is located Teeter 
in the Province of Ontario, Dominion of Canada. The high tension work. 
lines are designed to operate at approximately 110,000 volts, and the 
total length of line operating at this voltage will be about 300 miles. 

(a) The word “Commission” shall mean the- Hydro-Electric 
Power Commission of Ontario, Canada. ie 

(b) The word “ Contractor” shall mean the party to whom shall 
have been let the Contract or Contracts for the work to be done and 
for the materials to be supplied under the Specifications, or the legally 
appointed representatives, assigns,, or executors, of said party. 

(c) The word “ Engineer” shall mean the Chief Engineer of the 
Commission. 7 

(d) The word “Work” shall. mean and include all the work to 
be furnished by the Contractor under this Contract, in the manufac- 
ture, testing and shipment of the materials he is to supply under the 
Specifications. poe : 

(e) The “Contract” shall mean and include, together with the 
formal Agreement, all Specifications and drawings further detailing, 
explaining, or modifying the materials, even though these drawings and 
Specifications be issued, with the approval of Engineer and Contractor, 
after the execution of -said Contract. : 

(f) The word “ Inspector ” shall: mean the person or persons duly 
authorized by the Engineer to inspect the materials under the Contract. 

(g) It is understood that where, for purpose of brevity, terms “ un- 
damaged condition” or “safe delivery,” or equivalent terms are used 
in these Specifications, General conditions and Agreement, they shall be 
construed as meaning Insulators or Units which have not cracked or 
broken, or the parts of which have not been loosened in transit to the 
steam railroad sidings to which said Contractor has shipped said Insu- 
lators or Units. 

The execution of the contract shall involve and include :— 

(a) The signing of the Drawings and Specifications by hoth the gxecution of 
Contractor and the Commission. a eae 
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(0) Within two. weeks from the date of notification mailed to him 
to the effect that his tender has been accepted, the successful tenderer 
shall execute the Contract. 

(c) The Contractor giving a Bond of a Trust or Guarantee Com- 
pany, or of sufficient Sureties satisfactory to the Commission, for the 
completion and shipment of the materials and for the faithTul per- 
formance by, the Contractor of all the covenants, conditions and re- 
quirements specified in the Contract. 

The Contract shall not bind the Commission unless and until the 
Bond shall have been duly accepted; nor shall it bind the Tenderer 
unless the Contract shall have been executed by the Commission within 
thirty days from the date of receipt of the Contract executed by the 
Tenderer. 

Failure on the part of the successful Tenderer to comply with the 


‘requirements of this section shall constitute neglect and refusal, and his 


deposit shall become forfeit to the Cagmanstan 

The materials supplied under the Specifications shall be subject to 
inspection by the Engineer or by the Inspector, who shall at all times 
be given free access to the work of manufacture and ample facilities 
for the examination of the work in process of manufacture of Materials, 
and all assistance which he may require in the performance of his 
duties. The Contractor on beginning or resuming operations shall 
notify the Engineer, in due time, so as to enable him to arrange for 
proper inspection. 

All materials condemned by the Engineer or Inspector shall be 
replaced free of charge, in a. manner satisfactory to him, as provided 
in attached Specifications. 

In case the Engineer or the Inspector observes improper workman- 
ship or material in the course of manufacture, he shall call the same to 
the attention of Contractor, or the superintendent in immediate charge 
of that portion of the work, who shall order the workmen to remove such 
improper materials. 

The inspection herein provided for shall in no way relieve the Con- 
tractor of full responsibility for the quality and character of the ma- 
terials, as shown by the inspection and tests. 

The Contractor will receive in excess of the sum named in his 
tender no compensation for any work dore or materials furnished, un- 
less said materials be furnished by written order of Engineer. 

Contractor shall provide at all time a sufficient force of mechanics 
and laborers and an ample quantity of the best and most suitable tools 
and appliances for carrving, manufacture, testing and shipment of the 
materials to a satisfactory “completion within the time specified in the 
Agreement. 

Should Engineer notify Contractor in writing that the force of men 
employed, or the number of tools and appHances supplied in carrying 
out the work of furnishing the materials governed by the Specifications 
are not sufficient, or that the character of said tools and appliances is 
not suitable, or that the methods employed are not for the best interest 
of the said work, or are not such as to indicate that said work will be 
completed within the time mentioned in Contract, Contractor shall 
forthwith increase the number of men employed on the work embraced 
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in the Specifications. Should Engineer notify Contractor in writing 
that materials governed by the Specifications are not arriving at such 
a rate, or within such a time as to indicate that the entire work will be 
Pe ictad | in the time mentioned in the Contract, Contractor shall forth- 
with proceed to obtain such materials at the rate or within the time 
directed by the Engineer, or in the event of his failure to do so, Com- 
mission may obtain. such ‘material and deduct the excess in cost thereof 
from any moneys then due or to become due to Contractor. 

No part of the work shall be sub-let unless by written consent of 
Engineer, Contractor stating in writing to Engineer the name of the 
Sub-Contractor to whom he proposes letting any portion of the work. 

(a) The work shall not be commenced, nor shall any material be 
procured until Contractor shall have received a written order from 
Engineer to proceed ; and it shall thereupon be at once begun and carried 
on continuously to completion, except as provided for in the Specifi- 
cations. 

(6) The materials under this Contract shall be completed and 
ready for shipment by the date therein specified, except as hereinafter 
provided; that, if, by reason of extra work, alterations or deviations 
from the Specifications, ordered by the Engineer and approved by Con- 
tractor, or through suspension of work by order of the Engineer, or 
‘iroush fires, strikes, floods, or through any other cause reasonably, be- 
yond the control of Contractor, he shall have been unduly delayed or 
impeded in the completion of the work, on a receipt of a written re- 
quest from Contractor, Engineer may grant, in writing, such extension 
of time as appears to him fair and reasonable, and may assign some 
other day or days for the completion of the work under the Contract; 
this to be done without thereby prejudicing or in any manner affecting 
the validity of the Contract, or of any bond or surety. 

_ Any and every such extension of time shall be considered to be in 
full satisfaction for, and in respect to, any and every actual and prob- 
able loss sustained or deemed to be sustained by Contractor, and shall 
in like manner exonerate him from any claim or demand on the part 
of the Commission for and in respect to the delay occasioned by the 
cause or causes for which any and every extension of time may have 
been granted, but not for or in respect to any delay continued beyond 
the time specified in the written notice of Engineer. 

In case the Contractor shall neglect or refuse to sign the drawings 
and specifications before commencing work, or fail or neglect to com- 
mence work within six days after the date of the Engineer’s order to 
commence, or such longer period as may be fixed by written notice, or 
if he shall become bankrupt, or insolvent or compound with his creditors, 
or commit any act of insolvency, or shall transfer, assign, or sub-let this 
Contract or any part thereof without the consent of the Engineer, or 
if he permits any execution to be levied on his property, or if the works 
or any part of them be not completed at the expiry of the respective 
periods specified and guaranteed in the Contract for completion; or in 
case at any time the work or any part thereof is, in the judgment of the 
Engineer, not executed or not being executed in a sound and workman- 
like manner, to his satisfaction and in all respects in strict conformity 
with the Contract; or if the work or any part thereof is not progressing 
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continuously and in such manner as to insure its entire completion, in 
the opinion of the Engineer, within the time stipulated, or if the Con- 
tractor shall refuse or neglect forthwith when so ordered, to conduct 
the work so as to insure its completion within the time stipulated, or if 
the Contractor shall refuse or neglect to replace any defective or un- 
satisfactory work with proper material and workmanship, or to alter 
and amend any defective or unsatisfactory work in accordance with the 
specifications attached, or neglect or refuse to comply with any orders 
given him, within the scope of this Agreement, by the Engineer within 
the time specified in a written notice, or neglect, either personally or 
by a skilled or competent agent, to superintend the work, or if the Con- 
tractor shall persist In any course in violation of any of the provisions 
of the contract, the Engineer may forthwith declare the Contract forfeit, 
and in each and any such case, after at least twenty-four hours’ notice, 
the Engineer shall have the full right and power at his discretion, with- 
out process or action at law, to take the whole work, or any part or parts 
thereof specified in the said notice, out of the hands of the Contractor; 
and the Engineer may either re-let the same to any other person or per- 
sons, with or without its being previously advertised; or may. purchase 
such additional materials (all at such prices as he may think proper), and 
use all such reasonable means as he may consider necessary or advisable 
to secure the proper completion of the work to his satisfaction; and the 
Contractor and his Sureties in every case shall be liable for all damages 
expenditure and extra expenditure, and for all additional cost of the 
work, which may be incurred by reason thereof. And all the powers of 
the said ngineer with respect to the determination of any doubts, dis- 
putes and differences, and the determination of the sum or sums or 
balance of money to be paid to or received from the said Contractor, 
anc otherwise in respect of the Contract, shall nevertheless continue in 
force. T'he fulfilment by the Contractor of any stipulation in this Con- 
tract may be enforced by legal proceedings and judgment, or order of 
Court, without prejudice to any other remedy herein contained. 

In case the work or any part thereof is taken out of the hands of 
the Contractor, as herein provided, it shall in no way effect the relative 
obligations of the Commission and the Contractor, or his Sureties, in 
respect of his or their obligations, or in respect of the remainder of the 
work (if any), nor shall it be any excuse for delay in completing the 
same. And if any balances of the Contract price, or other money pay- 
able by the Commission, shall remain in the hands of the Commission 
upon the completion of contract, the same shall be payable to the Con- 
tractor or the: person legally representing. him; but neither the Com- 
mission nor any officer thereof shall be liable or accountable to the Con- 
tractor in any way for the manner in which, or the price at which the 
said work or any portion thereof may have been or may be done or com- 
pleted by the Engineer. 

No work, or extra or addition work or pe tall be deemed to 
have been executed, nor shall Contractor be entitled to payment for the 
same, unless the same shall have been executed to the satisfaction of the 
Engineer in accordance with the Specifications and drawings, as evi- 
denced by his certificate in writing, which certificate shall be a condition 
precedent to the right of Contractor to be paid therefor. 
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Commission shall have the right to suspend operations from time. : 
to time at any particular point, or upon the whole of the works. In the wore 
event of such right being exercised, so as to cause any delay to the Con- 
tractor, then an extension of time, equal to such delay, and to be fixed by 
Engineer, shall be allowed for completion of the Contract, and Commis- 
sion shall pay Contractor all reasonable expenses arising from suspen- 
sion of work, unless such suspension be due to some default on the part 
of Contractor. Contractor shali furnish Engineer with proper vouchers 
for all items upon which claim is made under this clause. 

No such suspension shall violate this Contract or any part thereof, 
or release Contractor or others from any obligation hereby imposed, or 
bond, or surety for the performance of this Contract. 

Contractor shall resume operations immediately upon receiving 
written instruction from Engineer to do so. 

If the Commission continuously fail, neglect or refuse to perform 
this Contract, the Contractor may give notice to the Commission, setting 
forth such failure, neglect or refusal, and if within one month of the 
said notice, such failure, neglect or refusal has not been remedied by the 
Commission, the Contractor may submit the question of such failure, 
neglect or refusal to the arbitrators, and the arbitrators may, in addition 
to any other remedies, release the Contractor from this Contract. 

(a) The Contractor shall pay all royalties (if any), and shall Responsibility 
fully indemnify the Commission against all costs, judgments, or Sater 
damages assessed against the Commission in suits or actions brought by 
any person or persons who base such suits upon his or their claim to be 
the Patentee or Patentees of any process used in connection with the 
work, or of any material, tool, or appliances used therein or therewith; 
and the Contractor shall furnish if desired proper licenses from the 
manufacturers of patented equipment used in the manufacture of the 
materials covered by this Contract, where failure to secure such licenses 
will result in delaying the progress of the work, or in loss to the Com- 
Mission. ; | 

- (6) On notification from: the Commission, that such claim: shall 
have been preferred, the Contractor shall, with the assistance, if neces- 
sary, of the Commission, at his sole expense conduct all negotiations 
for the settlement of the same, or any litigation arising therefrom. 

All reasonable tests as per specifications attached hereto to deter- (4. 
mine that the quality of all materials conforms to specified require- "°* 
ments, whether tests are provided for or not, shall be made in a 
manner and with apparatus acceptable to the Engineer. 

During the progress of the work, the Engineer will submit such 
to suitable tests, at his discretion, as per specifications attached, to 
determine whether the requirements of the Contract shall have been 
complied with; upon satisfactory fulfilment of such requirements the 
Engineer will issue a certificate of such satisfactory tests. 

At the end of each month the Engineer shall make a progress esti- eee: 
mate of materials safely delivered during that month, which shall be ©‘’"°"" 
used as a basis for paying the Contractor. Within twenty-five (25) 
days after the making of each such estimate, payment shall be made 
to the Contractor of an amount equal to seventy-five (75) per cent. of 
the value of all material safely delivered at steam railroad sidings as 
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ordered and the balance, or twenty-five (25) per cent. of the value of 
all Insulators accepted at the pottery and safely delivered at steam rail- 
road sidings shall be paid within three (3) months after the date of 
receipt of Insulators at said railroad sidings. 

The monthly estimates as prepared by the Engineer shall em- 
brace every allowance to which the Contractor is entitled, but should 
the Contractor have reason at any time to claim that an error has been 
made in the progress estimates, he shall notify the Engineer in writing 
at once of his dissatisfaetion and of his reasons therefor. 

No payment made upon any monthly estimate shall be construed 
as acceptance of the work done or of materials supplied or as a release 
of the Contractor from any responsibility under the Contract, nor as 
controlling the Engineer in the preparation of his final estimate. 

Before, however, the final payment is made, the Contractor shall 
furnish the Commission with satisfactory evidence proving all claims, 
suits, liens and demands of his employees and of parties from whom 
material or apparatus used in construction of the material may have 
been purchased or procured to be fully satisfied, and materials fur- 
nished and work done on the contract to be released fully from all such 
claims, suits, liens and demands. 


THIS AGREEMENT made in triplicate this of July, 1909, 
BETWEEN Tur Onio Brass Company, of Mansfield, Ohio, hereinafter 

called the Contractor, of the first part, and THe Hypro-ELecrric Powrr Com- 

MISSION OF ONTARIO, hereinafter called the Commission, of the second part, 

WITNESSETH, that the parties covenant, promise and agree each with the 
other as follows :— 

1. The Commission’s Specifications and General Conditions of Contract 
attached hereto and marked “A,” with Commission’s Drawings No. 1-T-69, 
Detail of U-Bolt Connection to Transmission Tower, dated 4-19-09; Contractor’s 
Drawing No. (Cap and Pin) dated , marked “B”; Contractor’s 
approved Drawings, as initialed and approved by the Engineer, aaa el CF 
Contractor’s Bond, marked “D,’’ and all specifications and drawings therein pro- 
vided for shall form part of this contract. 

2. The Contractor agrees :— 

(a) To deliver in cars free of duty, freight and all other charges, 1,650 10- 
unit, Strain type, porcelain insulators, 1,000, approximately, at points on Steam 
Railroad Sidings between Niagara Falls and Dundas, and 650, approximately, at 
such points between Dundas and Toronto. The Engineer is to give his order 
under Paragraph 8 (a) of said General Conditions, not later than 
provided that the Contractor shall, prior to said date, have submitted samples of 
the said Insulators satisfactory to ‘he Engineer and the s same have been approved 
by him, otherwise the order shall not be given until the samples are approved. 
The Contractor shall ship by August 10th, 1909, 250 to such points as the Engi- 
neer may direct, and 1,400 shall be shipped to such points as the Engineer may, 
by such notice, direct, in quantities of 400 each month, in cars along with the 
standard suspension type insulators as required. 


(b) To deliver to the Commission a Bond, satisfactory to the Commission, 
to secure the sum of Four Thousand Dollars ($4,000) for the proper 
performance of the Contract. 


4911 


(¢) 


(d) 
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To use the best material and construct the said Insulators in a 
thorough workmanlike manner in strict conformity with the said 
specifications and drawings. 

On or before the Ist December, 1909, upon request in writing, to 
enter into one or more contracts to deliver, at the same prices per 
100, and upon the same terms, conditions, specifications and draw- 
ings, or as from time to time amended by mutual consent of the 
parties hereto, not less than 500 and not more than 7,500. additional 
insulators. From 400 to 600 are to be delivered complete each month. 
The Commisison may, at its option, postpone first delivery under any 
such contract until Ist May, 1910. A Surety Company Bond is to 
be given for 25 per cent. of the amount of any such contract. 


(3) The Commission agrees to pay to the Contractor for the said Insulators 
$965 per hundred, in carload lots of not less than 350 insulators, and $977 per 
hundred in less than carloads lots. It is hereby understood that a carload lot 
may consist of both types of insulators when a total of 400 are shipped at any 


one time. 


(4) It is further agreed :— 


(a) 


(6) 


(c) 
(d) 


For all purposes of this contract, notices shall be served upon the 
Iingineer, or his appointee, in writing for the, Commission, and upon 
the Secretary of the Contractor, or his appointee, in writing. 

All the rights and remedies of the Commission and of the Engineer, 
acting on their behalf, may be exercised and continued concurrently 
or in the alternative, — 

Time shall be of the essence of this agreement. 

In case any municipal corporation which shall contract with the Com- 


mission for a supply of power or any person, firm or corporation or 
with the Commission for a supply of power, shall suffer damage by 
reason of the breach of this contract by the Contractor, and such muni- 
cipal corporation, firm, person or corporation would, if the Contractor 
had made this contract directly with them, have had a right to recover 
such damages or commence any proceedings or any other remedy the 
Commission shall be entitled to commence any such proceedings or 
bring such action in any Court in the Province of Ontario, for or on 
behalf of such municipal corporation, person, firm or corporation, and 
notwithstanding any acts, decision or rule of law to the contrary, the 
Commission shall be entitled to all the rights and remedies of such 
municipal corporation, person, firm or corporation, including the 
right to recover such damages, but no action shall be brought by the 
Commission until such municipal corporation, person, firm or cor- 
poration shall have agreed with the Commission to pay any costs that 
may be adjusted to be paid if such proceeding or action is unsuccess- 
ful. The rights and remedies of any such municipal corporation, 
person, firm or corporation shall not be hereby prejudiced. 

In case either of the parties shall, at any time or times, be unable to 
perform this contract, by strike, lock-out, riot, fire, explosion, act of 
God, war, or any other cause reasonably beyond their control, then 
the Contractor shall not be bound to deliver ** the Com- 
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mission shall not be bound to accept Insulators during such time, but 
the parties shall be prompt and diligent to remove the cause or 
causes of interruption in so far as they are able, and when such in- 
terruption has ceased the parties shall be prompt and diligent to 
perform the contract. | Provided that if such interruption is, or is 
likely to be unreasonable, the arbitrators may determine that the 
parties shall be released from this contract. 


(f) If any difference shall arise during the progress of the work, as to 
any matter or thing arising under or out of this contract, such 
difference shall be referred to two arbitrators, one to be chosen by 
each of the parties hereto, and they shall choose a third arbitrator, 
but if they cannot agree such third arbitrator shall be chosen by the 
Chief Justice at the time of the King’s Bench Division of the High 
Court of Justice. When possible the arbitrators shall decide such 
difference in a summary manner. Hither party may appeal from 
any award of the arbitrators, as provided by the Arbitration Act, 
R.S.0., Chap. 62, but no such appeal shall be carried beyond the 
decision of the Court of Appeal of Ontario. The arbitrators shall not 
consider any difference or matter which is to be decided by the engi- 
neer, or as to the grounds upon which, or mode in which, any opinion 
may have been forced or discretion exercised by the engineer. 


(g) This agreement shall extend to, be binding upon and enure to the 
benefit of the successors and assigns of the said parties. 


IN WITNESS WHEREOF. 


EROS CCE ge FSBO CN Slag RRC ES eS SO. SCORCH TOs ONCE. OM Cys ark att omOe Oath ob O Cite Cory ae ee oe 
oper, Oo Rs Le miele ievie gee! 16 Me) je) (ease e) ely 6<-0 he .6 0 Re) 16) OO Ne 1eMmeN se (elie isl seurel tele aips sate 
OOS OO OL Oi eye 9S)” STO. 0. 5 9). 0s S58 Be: U0) (070 UO: 66" |e MO (S110. Si 6.16.6 | oie He eeh ene ta amet s) 


© EO OOS 01.0 106 0:5.6i4) 6 XO) 10-0] Ve, opts” 0) Sly ee) e710) 10) |e) eaxe, Jol. 60-6) a ov enie leeniat es 


(3) CABLE CLAMPS AND SLEEVES. 


The transmission line cables will be attached to the insulator by means of 
clamps specially designed for the purpose. Two types of clamps are required, 
one for the suspension insulators, and the other for the strain insulators. The 
suspension clamp is a malleable iron casting with supporting grooves and carries 
a bolted cast clip for gripping the cable. Surrounding the cable is an aluminum 
sleeve formed of 1-16-inch plate which serves to protect it from any cutting or 
abrasion by the clamp. 

The clamp also carries two sheet iron covers or shields which project over 
the cable at each end of the clamp to prevent short circuits from burning the 
cable, in case an insulator should fail or flash over. 

The strain insulator clamps are formed of two plates of steel 14-inch thick 
bolted together and carrying grooves to receive the cable. Aluminum sleeves 
are also provided for these clamps to protect the cable from cutting. All clamps 
are galvanized. 


1911 THE HYDRO-ELECTRIC POWER COMMISSION. 193 


Specifications and drawings have been prepared covering the above clamps 
and sleeves, upon which tenders were received, and contracts have been let for 
their manufacture as follows :— 


railroad sidings as required. 

12,000 Aluminum sleeves for the above to W. H. Banfield & Sons, 120 
Adelaide Street West, Toronto, for the sum of $481.75, delivered to sidings as 
required. 

4,000 Pressed steel cable clamps for strain insulators to Mr. W. H. Dunne, 
1492 Queen Street West, Toronto, for the sum of $2,149, delivered to sidings as 
required. | 

4,000 Aluminum Sleeves for pressed steel clamps to Mr. W. H. Dunne, for 
the sum of $265, delivered to sidings as required. 

The tenders for cable clamps follow :— 


Form of Tender Attached to Specifications for Malleable Iron Cable Clamps. 


ae a. os the undersigned, hereby offer the Hydro-Electric Power Com- 
mission of Ontario to furnish all the necessary materials, labor, tools, machinery 
and other plant, and to execute and complete in a satisfactory and workmanlike 
manner all work required in connection with the manufacture, testing and ship- 
ment of Malleable Iron Cable Clamps, all according to the specifications and 


Ome yimocr exhibited. 105, ..i0 -f.8.050 fe ees kes: at the following prices :— 

Black Castings for 12,000 clamps, thoroughly cleaned and ready for gal- 
Pema LOUetenCUNVAOL mitt tates ocde wae oe: Fats dollars ($ )> £.o-b: factory, 
SrBlOTPICSUIN, OL sy scx cate ere n d ele dollars ($ ) f.o.b. Toronto, or at the rate 
OS 54g Ree ieee | teens cents ( Pa Det DOMMCr Atala GLORY Oli. ure we ate tye 
2 cents ( ce.) per pound f.o.b. Toronto. 

Castings for 12,000 clamps thoroughly cleaned and galvanized according to 
PeecCMeatiOno Or biG SUM Ole secs wool es aba ees S- dollars (4 ), delivered 
moeverallwaye sidings, -OrsatotaerratesOf 2.1. - a «hos < wh > thee cents ( c.) per 
OCT, Sas ea further offer to supply 12,000 clamps complete with bolts, 
nuts and sheet iron covers, not galvanized, for the sum of .........+....e05 
dollars ($ | Vest Oe actor nm OUedOT the. cul Ol .8)..2% Mo vets l- 3 aie dollars 
($ ) f.o.b. Toronto. 

Or 12,000 clamps complete as above, but galvanized on all parts, for the sum 
20 "Acta eel a ee dollars ($ ) f.o.b. railway sidings. 

The necessary bolts and nuts for 12,000 clamps, not galvanized, for the sum 
SNE 6 AON GRE ae dollars ($ ) f.0.b. Toronto, or the sum of ..... 
Sha na chagiy «a nd ss dollars ($ ) f.o.b. railway sidings, or at the rate of 
2 5 oe Alara cente.( ce.) per pound f.o.b. sidings. 

The necessary bolts and nuts galvanized for 12,000 clamps for the sum of 
2 BAS aCe a ee dollars ($ ) f.o.b. Toronto, or for the sum of 
fo eine ass ke ets dollars ($ ) f.o.b. railway sidings, or at the rate 


Cl See Cee ea cents ( c.) per pound f.o.b. sidings. 
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Black Sheet [ron-Wovers-at- thesrate (01. @ seer. eta oe cee dollars 
($ ) per 100sh0:b<Doronte, oreateche, late: Oli tee ee okie aer net nites dollars 
($ yeper 100 4:0, b.cratway sidings orat the: tate Oley - ike alr cee ees cents 
( c.) per pound f.o.b. sidings. 

Galvanized: Sheet-lron,Covers*at? thesratesote aati. See dollars 
($ yi per.L00 4.0:b/ "Toronto, ortat, LhematenO ines tse hte. tec ee eee dollars 
($ \perelO0nob. railway sidines,orwatithe raves Ol ga. se eee cents 
( c.) per pound f.o.b. sidings. 

ay sve either ener: estimate that ofe clamp will weigh .:............. pounds 
tOmREO CASINO Guy 10 .su ete eee, pounds for the bolts, and each pair of covers 
WAGES ETE BROS Taso SOCEM aN nnn ane A PieK pounds. 

nies Adee neate guarantee to ship the first 100 clamps within ........ weeks 
on receipt of order, and to regularly ship each week thereafter not less than 
A eae clamps. 

Boone ores further nold’. tance. Nees ready atOnenter ImlG aeConmacuel 
form satisfactory to the Commission for the due and proper execution of the work 
aa tthe rates andion the terms herein, stated, ands... +2. se ees. eae further 


agrees to furnish securities for the due performance of the Contract in a bond 
for 25 per cent. of the amount of the entire contract with satisfactory sureties. 
US pe ee +.....+... herewith enclose an accepted bank cheque payable to the 
order of the Chairman of the Hydro-Electrie Power Commission of Ontario, for 
Pes US Ol eA saatate on. Wotan gee eR oe dollars ($ ), being 5 per cent. of the 
amount of the entire contract. 

Cet es ene hereby certify that ............ have carefully investigated 
all conditions and items of cost which may or can possibly enter into the cost of 
TON W ORK ote cee, tage Genter NS clear? on 


eeoeeeeneveeeseeeeeeeweeeteeeeeeeteeeeeee eet @ 


coeoeoeoeoer sr eee eo eee vreowvrvrneoeveevee ere ere @ 


BUN nels MgO Maradona pe TAG RE LEME ES 2 sere tehe 
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Auacust, 1909. 
TENDERS FOR MALLEABLE IRON CABLE CLAMBPS. 


* - : - l —t Sent == wee = ae = Ti 
| Pratt & Letch- ‘Galt Malleable Iron Co.. 


worth. 
12,000 Clamps. Condition. | F.0.B. — | | Ca 
Rate per'| : iis 
| lb. | Total. Rate per lb.| Total. 
Castings only cleaned....|Not Galv ...|Factory..... 9.87 18,872.00 5.85 3 861.00 
Castings only cleaned....|/Not Galv .../Toronto..... | 6.07 3,998.00 6.05 | 3,993.00 
Castings cleaned......:. Galvanized. Ry. Sidings.| 7.77 |5,122.00! THD | 5,115.00 
| | | 
Clamps complete with 
bolts, nuts and sheet | | | 
MQIUCOVERS <5 5 caress vss Not Galv...|Factory..... Yaa ease poe Os OG re teks Seo ales. | 5,182.00 
Clamps complete with | | | | 
bolts, nuts and sheet | | | | 
MEOUSCOVEES goes coc saree Not-Galvin.. | Lorontoss,\.. RSs eae SOU UU DR Prae rg es | 5,345.00 
Complete clamps........ Garvanivedes Hy.t O1dingSs|.... ores ORO Mea y) | Sees a aa alt | 6,602.00 
Toronto. . ~ ne 591.00 ofa 546. 00 
Bolts and nuts only.... |Not'Galv... De nee bs. 15 | 572.00 5. 56 | 567.00 
. Toronto... | 668.00 : | 661.00 
Galvanized..|) Giqines. | po. i 687.00). O88 ls aga: 00 
“a F OrOnUO, cele) > nace}. 5000200 A 650. 40 
Sheet iron covers. .... |Not Galv... Sidings... bs. 63 | 681.60 6.60 672.00 
TOLOn tog o| acme. 9) 6902.40) ; | 888. 00 
Galvanized... Sidings. ..| 6, 85 921, 60, Re 912.00 
Estimated‘weight of one 
clamp : | | Pounds. | | Pounds. 
«STUNG yo i ca ile Peeters ne | BONA letatperet catan tones 5.9 
Mee jar fad, ects, ore apne C3" bate NOODLE eee Pee ees 
BMV CIADA Toes fein ese eter, Wade ae Ata) lca ses cs Toop ees te aeee Bere acd 
" OLUEIT grad RoR AN a PO ne lel ae a a RS Ls OF DAN, Soe ecole 1.5925 
First shipment of 100 | | ers 
Samipser myc, so ot: BME © eG ePIC Sac seec ed tic Renee rc. G2 Weekaiy, o-ceudae sarees 5 Weeks 
| 
Pecciyeshipments.. ooo. Sjcsd oes e Bo cade i nod bee so 1250 ClDs ermvosrec ase: 200 Clamps. 
orm of Tender Attached to Specifications for Pressed Steel Cable Clamps. 
1d Sa ree the undersigned, thereby offer the Hydro-Hlectric Power Com- 


mission of Ontario to furnish all the necessary materials, labor, tools, machinery 
and other plant. and to execute and complete in a satisfactory manner all work 
required in connection with the manufacture, testing and shipment of Pressed 
Steel Cable Clamps, all according to the Specifications and drawings exhibited 


(Oe CE a eee es at thee following prices :— 

Pressed Steel Plates for 4,000 clamps, with all machine work but without 
bolts, thoroughly cleaned and ready for galvanizing, LOM thes Ob. tare eee 
5 eee dollars ($ Veto batactory;+or tor thevaum:. OF we. pegs 
Rearea? 3) dollars ($ Yei.o.by Loronto, or at the rate of .2\..... 25 .<., Cents 
( CO ete VOUMCET.O:D <fAChOLY, OF aca; vé-< x. co = 9s cents ( c.) per pound 


f.o.b. Toronto. 
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Pressed Steel Plates for 4,000 clamps, thoroughly cleaned and galvanized 


according to theo speciicablons «low 1Ne sur 01s en ene teem iat dollars 
($ )edelivered™f-o. biratlway cidings,*or-at-the rave. 01. ce ss) ee 
cents ( c.) per pound. 

Bie hits yee fees ote further offer to supply the necessary bolts and nuts for 4,000 
clamps; not oalvanived selorstike cout Ol= tui its seem ee ee dollars ($ ) 
(Os) SP OroMlO mo GenOret lene ili Clete, ment esoy tec ae cents ( c.) per, pounds 

The necessary bolts and nuts) for 4,000 clamps, galvanized, for the sum of 
Piper leonee te nie, Aen tig Re dollars ($ ) fio.b. Toronto, or for the sum of 
SGA RA ona ree Ere dollars ($ ) f.0.b. railway sidings, or at the rate of 
RTO nee cents. ca) -pers pound froxb. sloront0; ore pees eas. eeeeCelue 
($ ) f.o.b. railway sidings. 

Scr ic nue ents SNe further offer to supply 4,000 clamps complete with bolts and 
Nis) ands galvanized a8 Mspecitieds TON te, suiie Ol cee tevr 7, eerie dollars 
($ ) f.o.b. railway sidings. 

BS eRag Ae he estimate that the pressed steel plates will weigh ........... 
pounds not galvanized, and that the necessary bolts will weigh ...-............ 
pounds. 


EON hes te fe guarantee to ship the first 100 clamps complete within four 
weeks on receipt of order, and to regularly ship each week thereafter not less than 
150 clamps. , 


Sarah further hold ........... .:ready to enter into a contract in 
form satisfactory to the Commission for the due and proper execution of the 
work at the rates and on the terms herein stated, and ................ further 


agree to furnish security for the due performance of the Contract in a Bond for 
25 per cent. of the amount of the entire Contract with satisfactory sureties. 

SPAS geo eeseos herewith enclose an accepted bank cheque payable to the order 
of the Chairman of the Hydro-Electric Power Commission of Ontario for the 


RUG. OL ity iN ates cat aye acer chet wane dollars ($ ),-being 5 per cent. of the 
amount of the entire contract. 


La nics eo Pen hereby certify that ............ have carefully investigated 
all conditions and items of cost which may or can possibly enter into the cost of 
ELC“ 3VOTK GOs ir. cues ye nue ere er ees 


Oe) “6. Bue Je, BY oO. 6s 6 ee) 0 "e716 Le) 8 avn 0.10 OMS Gk Oe 9 heer e) 


Dated Aug. 31, 1909. 


COMPARISON OF PRICES SUBMITTED FOR PRESSED STEEL CLAMPS FOR STRAIN INSULATORS, 
BY 


CANADA FOUNDRY COMPANY, AND MR. W. H. DUNN. 


Item. Canada Fdy. Co. W. H. Dunn. 
Black Plates (Pressed Steel): 
For=4,000selamps,— EO: BW aclory es se eee $1,375.00 $1,172.00 
For 4,000; clamps F.O°B Toronto. can.nwn oe ae 15375... 00 1,172.00 
Rate “per Ib: Haetory ooo crete eee ae .04 0614 


Rate pers lhe -LoroncG, ccs veet pee pe ee eee . O04 06% 


“dwuey]Q s1qeg urerys 


; o( : 
= i “ne va 7 
¥ ‘ Fa ee ,, tod . 
yh eas a abe 
DEAR ONS tie 
Se 


“eto 


rs ‘- ene 
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Galvanized Plates: 


Howe Vo0eclamps, HO Be Sidings: 2.) .t.t2.0 wns 0. ks $1,904.00 135 

UC OMOC np ie SLCUNES: pase ers wreath ese a Nine 6 kis a's 051% ; Be: 
Bolts and Nuts, Not Galvanized: 

Wore4;000 clamps, H.0.B.- Toronto (2.2.2 +. <:<v.: $338.00 $543.00 

PALO mNO TDW te Ones DOLODLO: ysditican se eee tds. bia .04.45 .06.8 


Bolts and Nuts, Galvanized: 


moves -000 clamps, GE-OsB 22 COTOnte <4). Ses $421.50 $675.00 

Mom 000" clamps, EVO-B 2 SIGgImes eo oh Sais eee 445.00 705.00 

er CMICI el DY at OPO CO cane we ste aides suse eee Gun’ ve eaten .05.45 .08.25 

PCT Mn VO LOIN Sse ccm atk: sur ts ates tis a ewes SOD ere L 08.5 
Clamps, Complete, Galvanized: 

omes000 clamps 7. Osby Sidings: .. 2s. foe. e cs. $2,531.00 $2,149.06 
Weights: 

Migies enol falvanized, “Lota l | vie Gel. St ele es So a4ato Lbs: 18,000 lbs. 

POlusmaN Ole SALLY ATIZC Use LOGA moet yh rerctet ects ou ee oe onraters« 7,600 Ibs. 8,000 lbs. 
Shipments: 

Tee a GS eae OP Oe erosion SA Oana a ame a 4 wks. ofreceipt 4 wks. of receipt 

of order. s of order. 
PMA GmWeT ch WECK ALLOLWALOS ar came 66 eit eae ete e-6 ore 150 clamps. 150 clamps. 


August 31st, 1909. 


COMPARISON OF PRICES SUBMITTED FOR ALUMINUM SLEEVES FOR STRAIN INSULATOR CABLE 
CLAMPS, 


BY 


W. H. BANFIELD AND PARKE & LEITH. 


Item. W. H. Banfield. Parke & Leith. W. H. Dunn. 
For 4,000 Al Sleeves, F.O.B., 
Sidin Ss aera cee ee $269.50 $270.00 $265.00 
PAD Om Oly tO viarstn sc tiacscuetee 6 ee . 6024 . 80 wo 
Shipments: 

Petrie (O00 Poe cists Sastasug bos Sate share oe 5 wks. of receipt 5 wks. ofreceipt 4 wks. of receipt 

Or Order): of order. of order. 
Pr atemal ver war Go om cit eee a canine 150 per week. 150 per week. 150 per week. 


(4) Poe LINEs. 


Several municipalities whose requirements for power will not warrant the 
installation of separate step-down stations are to be supplied from the stations of 
adjacent municipalities, as follows :— 


Ingersoll to be supplied from Woodstock Station. 


Galt > Presto Y 
Hespeler (73 ce 6é ee ib 66 
Waterloo °* es eee al eyet a buat ae 
New Hamburg x rf x . HS 


A wooden pole line construction located on highways will be used for carry- 
ing the necessary circuits, which will operate at 13,200 volts except in the cases 
of Galt and Hespeler, where the voltage will be 6,600. 

In addition to the above, pole lines at 13,200 volts will be required to transmit 
power to the City of London from the Commission’s step-down transformer 
station, which is located approximately three miles from the centre of the city. 
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Specifications and drawings have been Rah covering the construction of 
the several pole lines complete, and these have been sent out to various firms of 
contractors in position to supply the necessary materials in whole or in part, and 
prices have been received for poles, cross arms, insulators and conductor. 


Form of Tender Attached to Specifications for the Construction of Low Tension 
Distribution Lines. 


Petes eS eitees the undersigned, hereby offer the Hydro-Electric Power Com- 
mission of Ontario to furnish all necessary materials, labor, tools, machinery and 
other plant, and to build, erect and complete in a satisfactory and workmanlike 
manner all work required in connection with the construction of Low ‘Tension 
Distribution Lines at or near the cities and towns specified, all according to the 
specifications and drawings exhibited to ............ at the following prices :— 

Man ee ee hereby do offer and agree to construct the Distribution Lines 
complete, comprising Double Circuit Poles and two three-phase circuits of copper 
of the sizes specified, including single circuit Telephone Lines of two wires and 


Ground Cable for the weuiigol sc .* eee ete eee dollars ($ on 
similar lines with two three-phase circuits of aluminum of the sizes specified, 
fOr, thes suitns Gt “nie eal, A ee eee, Aa eee dollars ($ aE 


See a hereby offer and. agree to construct the several sections of 
Distribution Lines complete at the following prices per mile :— 

Double Circuit Wooden Pole Lines, including Single Circuit Telephone Line 
and Ground Cable and equipped with: 


0000 B. &S. Gauge Copper Cable at Pee A es. ace een Boe Dollars ($ ) per mile 
ZERO rene Cae AS) en eg, ea ey > ee eae ee ee Dollars ($ ) 
ASB Ai ¢ ze a, Tae Ae ee aR GRE Ae Dollars ($ Nee : 
345,000 C.M. Aluminum Cable SAbg oN ATi, Cole acces eat Dollars ($ epee. 
0 B.& S. Aluminum Cable ea ere gt ee AEE Dollars ($ ye 


Piece ee ea hereby offer and agree to construct the several pole lines com- 
plete including insulators ready for the erection of all conductors and ground 
Gh bleriata the, Tales Laka tin tones aera te dollars (§$ ) per mile, using 
poles exactly as specified, or at the following rates per mile, based on the follow- 
ing changes :-— 

The use of poles with 8-inch tops and having a maximum sweep of 6 inches 


trom the, top of pole to-within:5 feet of butt, at‘the-rate of 2.4. 22.728 =eo eee 
dollars ($ ) per mile. 

The use of poles with 7-inch tops and a sweep of 3 inches at the rate of 
Bete, talc s Towhatel ss reeset dollars ($ ) per mile. 

The use of poles with 7-inch tops and a sweep of 6 inches, at the rate of 
5 ge aia MN ae Ae Os oh dollars ($ ) per mile. 


RS ae toe as hereby offer and agree to supply and erect wires and 
cables for the following prices per mile for single wire or cable. 


J000 Be és: S° Gauce- Copper: Cabletatre. ..20..- ee eee Dollars 
2 “é “6 “eé “eé 6é 


($ 

($ 

4 A . x ep ee Tee aR eRe ef Dollars ($ 
345,000 C.M. Aluminum Cable ey eae i ate PP oe Dollars ($ 
0 B.&S. Aluminum Cable Pie Pe ae mee iA SORES SESE Dollars ($ 

10 B & S. Copper ‘Pelephone. Wires... +.<.......... . Dollars ($ 
+in. Galvanized Steel Ground Cable ..25..4.0.2.4.%.cc0 se Dollars ($ 
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BO ctor hereby offer and agree to receive wire and cables f.0.b. cars at 
railway sidings, to unload, distribute and erect same on poles, for the following 
prices per mile for single wire or cable :— | 


0000 B. & S. Gauge Copper Cable at ..... 2.2... ee eer ee Dollars ($ ) 

2 ey s - iin es ate ~DOLarsr(s ) 

ees - i : Ea praesent, eee Be SN as. Dollars ($ ) 

pa OUOKC, Men ALUMMIniierCables ss eee oct sane. oe aol lars ($ ) 

Ur Daxso Gauge AlotiuinumecCable ah a of.re. -heo.klan as, Dollars ($ ) 

1OtB rdccon CODDers LelepnonesW Irér. 5.2 3 scx 2 -'. Dollars ($ ) 

Belle. Galvanized yo teel Ground. Cable snc. sts< ones Sac ce ne oa vote. Dollars ($ ) 


PES Seca . 5. 3 further agree in case the Commission requires similar lines 
to be erected in the vicinity of Stratford, St. Mary’s, St. Thomas or Hamilton, 
to construct the same in accordance with the plans and specifications and at the 
same prices per mile as stated above. 


ig Sere fGSER NLS cite hives me eee nana ready to enter into a Contract 
in form satisfactory to the Commission for the due and proper execution of the 
work at the rates and on the terms herein stated and ............:: further 


agree to furnish security for the due performance of the Contract in a bond for 
%5) per cent. of the amount of the entire contract with satisfactory sureties. 


og aoe .. herewith enclose an accepted bank cheque payable to the 
order of the Chairman of the Hydro-Electric Power Commission of Ontario for 
Bremen MOd ee. 8 el ty, wise setae dollars ($ ), being 5 per cent. of the 
amount of the entire contract. 

oe beeen here vacerhiine that wie moet oe have carefully investigated 


all conditions and items of cost which may be or can possibly enter into the cost 
Me OK: FO feo Sait a eady esas tbe s Os 


Signed 


TER AIS SAW e WGP cease Re Sree Rees ean aati mie ern Reh Wir bite 


On 18) (0a O er ce..e, (6 6 8! 16 @ fe Sag. ee) [ey ie (6\ 7 es ‘eo! Te: sa: fe) mis) . Be. @: ie 6 


5 16) 8) e628) (@'e, @'-8) @ (ee) te (@) ‘eue)_ ee vier ss, je) @) (ee eye. ere) ee 


(5) UNDERGROUND POWER CABLES. 


Catles and Conduits for Connection with the Ontario Power Companys 


During the summer surveys were made at Niagara Falls along Murray - 
Street, which had been determined upon as the most direct and feasible route for 
the connecting system between the Distributing Station of the Ontario Power 
Company and the Commission’s step-up Transformer Station. In the meantime 
general specifications were being prepared and drawings issued, which, when com- 
pleted, were sent out to all contractors known to undertake this kind of work, 
both in Canada and the United States. Tenders were received from three par- 
ties, and later the contract was let to Canadian Contracts, Limited, of Toronto, 
who were by far the lowest bidders. 
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The conduit system to be constructed will consist of two sections of 10 ducts 
each, paralleling each other in the same trench and 18 inches apart, the total 
length being approximately 2,000 feet. Seven manholes will be provided and 
spaced about 300 feet. These are required for jointing the cables to be placed 
in the ducts. The Contract with the Ontario Power Company provides that they 
shall transmit the power purchased by the Commission to their boundary line 
just east of the Michigan Central Railroad tracks. For this distance (300 feet) 
the above Company will provide a similar conduit system and install the necessary 
cables to connect with the Commission’s system. 

To cross under the tracks of the Michigan Central Railroad Company an 
order from the Board of Railway Commissioners is necessary and steps have 
been taken to obtain this. 

Cables. 

The first installation to supply three banks of transformers will require six 
cables. These shall be of the three-conductor, lead-covered type and are to operate 
at 12,000 volts. Specifications were written and sent out to all the known manu- 
facturers in Europe and America. ‘Tenders will be received on November 1st. 


Iorm of Tender Attached to Specifications for Three-Conductor 12,000 Volt Cables. 


Rae ere ae er , the undersigned, do hereby offer to the Hydro-Electric. Power 
Commission of Ontario to furnish all the necessary materials, labor, implements, 
tools, machinery, and other plant, and to execute and complete all works men- 
tioned and described, in a satisfactory manner, for 12,000 volt cables, in accordance 
with the accompanying plans and specifications, and at the following prices :— 

vere ee Rae hereby offer and agree to furnish approximately 13,300 feet 
of three-conductor 12,000 volt cable in lengths from 280 to 360 feet as required, 
to unload same from cars, and complete the installation in every particular ready 
ROADS CHIME ACTON AMON aM AER SRD OMCOME CR Nkee ek ena At ot eta e dollars ($ 6 

Revi Sates ar ae hereby offer and agree to furnish approximately 13,300 feet 
of three-conductor cable in lengths from 280 to 360 feet on reels fob. cars 


Miagaras Mallee Ontario, swithsallecttyepaideated Drices0ts santraet 2: Pen ener 
dollars ($ ) per foot, and estimate that the freight and duty charges will 
IMO UTI ALO piers tla ast Mae eee ie ete dollars ($ ) per foot. 

Bheca ble wai nets so temas Other awill be -OL S06 Sayeave crea. pene oe 
insulation type and meets the accompanying specifications of the Commission in 
SUCT RN ATULCULAL eal Cay Meet aun ecaa ee at. herby guarantee the same for a period of 


five years against faulty materials or workmanship in accordance with the guar- 
antee set forth in the specifications. 


Characteristics of cable are as follows :— 


Diameter: of Comducions yt aceite tases chaccecte eects rae ie Bic tae ne eee ee ee er eee inches 
Thickness-otmsulation- around each conductor: 2 snses seas. eee a eee inches 
'PRIGKHEeSS OF MSULatiOU-aLrOUnGLeEGUD ce. meee wnt: On oe ei ee tren eee inches 
Thickness-ob leadeshies the iiese. Seetns he ues eee eee BE CS ea inches 
Outside diame terse 3 eats Gets hee es oe ce cot ee, Beene Sere otters ear ois Tyee ee inches 
W eieht: per loiter ees Se iran oe ye ee ee er a ein J weeae pounds 
Electro-statie capacity per mile between conductors ......... ....Micro-farads 
as a between conductors and lead sheath ..micro-farads 
Least. radius:ofsbend meal 40S Bale sc resect tess ee eee ent ee inches 
Minimum: tempera tirettor sarennstallationsr. a aac nee ee oe Degrees Fahr 


The insulating compound used in cable bells and joints will be ............ 
Reeser or which will not carbonize or otherwise deteriorate from the effects of 
heat or high voltage, or both. Samples of cable and insulating compound are 
furnished herewith in accordance with the requirements of this specification. 


- a a eee 
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Sige Rae ++ guarantee that the insulation of the cables will not deteriorate 
under a continuous temperature of 150 deg. Fahr. 


Ricans oe hs ROUGE se aeuge ore Tea) promptly to enter into a Contract 
in form satisfactory to the Commission for the due and proper execution of this 
work for the sum and on the terms herein Biabed sanGercs pore 6 came further 


ES ane ree eee herewith enclose an accepted bank cheque, payable to the 
order of the Chairman of the Hydro-Electric Power Commission of Ontario for 
WC PESUIT Ol MG err Oe gehen Re dollars ($ ), being 5 per cent. of the 

amount of the tender. 7 

Pe oe hereby offer and agree, should the Contract be let to ........ 
Sear to complete shipment within two months after date of notification 
from the Engineer to begin, manufacture, and to hand the entire work specified 
over to the Commission ready for operation within three months after such noti- 
fication. 

Gre ae hereby certify that ............ are familiar with the con- 
ditions under which the Commission expect to operate the cables, and haye in- 
vestigated all items of cost which may or can enter into the cost of the work to 
Bie ees or the amount of tender submitted. 


On 8) OT Oe 1S KO ete Ol, Sil 6) 64a. 6 0) 8. 6. 01 Leg Big 01.6) (6) 6) 8.4.0; Jo. 8) 6) .0, asa en ieimelne 6) 


CAC Or er Fe On 68 6) (ese 6.0; 8 le) .6- co) 10) es e. -e oleae ene, se leita, @ 'enle. a) tele 


Form of Tender Attached to Specifications for Tile Conduit System for 12,000 Volt 
Cable at Niagara Falls. 


ee eerie Poe the undersigned, do hereby offer the Hydro-Electric Power 
Commission of Ontario, to furnish all necessary materials, labor, tools, machinery 
and other plant, and to execute and complete the construction of the Conduit 
System as described, in a satisfactory manner, in accordance with the accom- 
‘panying Specifications, and at the following prices :— fal 


2: P| gy On @..N0' 56) 01.6 <6 0) te, 


all equipment with the exception of cast iron covers and framing for covers for 
ERC FO tae sop a eke Po = OS ape dollars ($ ), providing the tile ducts 
eee SU Dled. | DV warerg qx skel lop ihre Rais or for the sum of sent n ete saiyiaks 
dollars ($ ) if the ducts are supplied. by the Commission. : «14 3 

15 HE. pe: are eee hoa di 
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Benen hee ee hereby offer to install a single section of conduit throughout, 
together with all manholes completely equipped except for cover materials, for 


CLIOMStIM Of Sites or.) en ees dollars ($ sae caters gor (pte Uae 
thertile<ducts, forsiorthevsum soi. 69,00 ae dollars ($ ), 1f the ducts are sup- 
plied by the Commission. 

iG pees oy ena eae Oller tommake aa Teduction OL: +. 2-60 vec oat ee aes 
($ ) for each section of ducts if ducts are protected with 4 inch walls of 


concrete throughout. 

We offer the necessary 414 inch split tile ducts for protecting cables on man- 
hole shelves for ...............+.cents per duct foot. 

Brae eee toot herewith .......... sending samples of tile ducts as required 
under the specifications. 

Raa ee guarantee the entire construction against defective materials 
or workmanship on our part, and agree to make any such defects good without 
cost to the Commission at any time within one year from date of acceptance. 

The brand of cement we propose using for the work will be 
DIATE AC TUVER mi) \n. pean Or enone ed Sten ee keer 2 ere a eM Mm G meee Ate hu ES Se 

AUS in URL Rata bags cn A holdes swage. a oe LEA y, prom pul (Loimelitcr se mntomrd 
contract in form satisfactory to the Commission for the due and proper execution 
of this work for the sum and on the terms herein stated, and ................ 
further agree to furnish security for the due performance of the contract in the 
form of a bond for twenty-five per cent. of the amount of the entire contract, with 
sureties to the satisfaction of the Commission. 

eee ..-herewith enclose an accepted bank cheque, payable to the order of 
the Chairman of the Hydro-Electric Power Commission of Ontario, for the sum 
OL Ge ak eens oe .dollars ($ ~—*+*)s,:~-being 3 per cent. of the amount of the 


ire Se tat Spe hereby certify that......... are familiar with the conditions 
under which the conduits are to be installed, and have investigated all items of 
cost which may or can enter into the cost of the work to 


eoeeeeseveeneeve 


©. oie? (OW e Ae) ce. 10) 0 6.6. 0. 0) 0 Leu ©. 0 Se) (60,0 10) leOhelnéy wl tame we 9) a 


ioe ©) ee. (6. othe) 00 e-e™ & (e 16) <0, 0) 0 0) 10) 4@) Oo) On 0 te) 6 ee 


Dated mates suk ieie) meee ete ence 


(6) TELEPHONE AND RELAY LINEs. 


In the specification for transmission lines it was provided that two telephone 
circuits should be erected between Niagara Falls and Dundas and one circuit 
paralleling the transmission lines of the remainder of the system. Later, when 
the question of automatic relay protection was taken up, the Westinghouse Com- 
pany proposed a scheme which involved the use of two pilot wires to connect 
adjacent stations in which oil circuit breakers were to be located to divide the 
transmission lines into sections. This proposition’ was favorably considered and 
the contract let along with the contracts for station apparatus. 

The. pilot wires for connecting the several stations will be carried on the tele- 
phone poles in the same manner as the telephone circuits. 
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eee 


Specifications have been drawn ‘up covering the construction of the pole 
lines to carry the telephone and relay circuits. The addition of the relay circuits 
has necessitated a change in cross arm construction on part of the lines and ad- 
ditional cross arms on the remainder. The F. H. McGuigan Construction Com- 
pany submitted prices for the additional work, which were accepted. A contract 
has been entered into which covers these changes, also the completion of the relay 
circuits in every particular, except the supply of the necessary copper conductors, 
which will be furnished by the Commission. Specifications for this work follow. 


Copper Wire for Relay Circuits. 

As the copper wire for relay lines was to be furnished by the Commission, 
specifications were drawn up for the supply of same, and tenders were called for. 
Specifications and tabulated tenders follow. After due consideration, the contract 


was awarded to the Dominion Wire Manufacturing Co., of Montreal, for 
$23,209.25. 


Lorm of Tender Attached to Specifications for Hard Drawn Copper Wire for Pro- 
tective Relay Circuits. 


sc Gis Ribas Ait age Memes , the undersigned, hereby offer to furnish to the Hydro- 
Hlectric Power Commission of Ontario all the necessary materials, labor, machin- 
ery and equipment and to execute and complete in a satisfactory manner all the 
works required in the manufacture, testing and delivery of “Hard Drawn Copper 
Wire for Protective Relay Circuits,” all according to specifications exhibited to 
» ha aN A andewill stipplyen. eet sy ) pounds of Hard Drawn 
opperm Wiresatrarprice of¢ss.s 2.4 Ss. cents per pound avoirdupois. 

es MM es: hereby offer and agree to furnish and deliver twenty thousand 
pounds of wire, all in accordance with the specifications and satisfactory to the 


iimgmeer within. 4c. +... >... weeks after the execution of the contract and deliver 
a Giga cineca pounds per week for succeeding weeks, until the amount contracted 
for is delivered. 

Faore ae further hold.........ready promptly to enter into a contract in 


form satisfactory to the Chairman of the Hydro-Electric Power Commission of 
Ontario for due and proper execution of the work at the rates and on the terms 
herein stated, and......... further agree to furnish security for the due perform- 
, ance of the contract by a bond for ............ dollars ($ ) with satis- 
factory sureties as specified. 

Ie eee herewith enclose an accepted bank cheque, payable to the order of 
the Chairman of the Hydro-Electric Power Commission, for the sum of 


eos ee eee @ 


dollars ($ ), as required in the “Instructions to Bidders,” dated May 
SE Cae hereby certify that........ have carefully investigated all items 
of cost which do or can possibly enter into the cost of the work to.............. 
Si SMe isares Alum, Se nre i ee 
PO) A COTOGS .n. chest as wets 


SES OS OY CO. O_O T0160 CMOS) NO penta he) “Piao! « ee eter at oie 
Cre) te CRC CRS Ree a RO DI SON ace Cater i Be Se 


MAL OCA tens tenes bp Sci. he o> 


OOOO OPE Oe Sp.) STK ee NOL 0), 10/5 (6:67. O° 01.0: s.07-6:4,.0), S. £6).0) 0, (e: Ble vee «eee; 0 
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TENDERS FOR HARD DRAWN COPPER RELAY WIRE. 


CALLED FOR MONDAY, MAY 10TH, 1909. 


Eugene F. Phil- | Wire and Cable | Dominion Wire 
| lips Electrical Company, Mont- Manufacturing 


/ | oe os ' é 
For use between Size. | Lbs. Works. real: | Company. 
| Price | = * | ae oi 

per | Total. Per | Total an Total 


i 
| ~~ 
= 
== 
—— 


__|1001bs| sil $a) 


oc SUS per y Pes . ou. SS ae 
Niagara Falls & Dundas. 8 | 60,800) 14 85} 9,028 80) 14 85) 9,028 80; 14 85 9,028 80 
5,054 94 14 85 «5,054 94 


Dundas and DToronte ....) 9 | 34,040) 14 85) 
Dundas and Woodstock. . 9. | 21,400) 14 90! 8,188 60) 14 90| 3,188 60/ 14 85) 3,177 90 


Or 
= 
or 
ws 
CO 

nes ed 
a 
= 
CO 
Ox 


Woodstoek and London.. 11 7,260; 14 80, 1,081 74\ 14-90) 1,081 74) 14 90) 1,081 74 
London and St. Thomas.; 12 3,280 14 90. 488 72) 14 90 488 72, 14 90 488 72 
Dundas and Guelph..... 11 7,000) 14 85) 1,039 50) 14 85; 1,089 50) 14 90; 1,043 00 


Guelph and Preston..... hl? | 2820 14 90 420 18 14 85 418 77| 14 8d 418 77 
Berlin ang lereston->. wakes ‘1,780 14 90) 265 22) 14 90 265 22 14 85 264 33 
Berlin and Stratford....; 11 8,260 14 90/ 1,230 74, 14 90 1,230 74; 14 8 1,226 61 


Stratford and St. Mary’s., 12 2,600 14 90 387 40 14 90 387 40 14 90 387 40 


St. Mary’s and London.,; 11 6,960. 14 90) 1,037 04 14 90| 1,037 04| 14 90| 1,037 04 


ANigt ls caine ace Reese | 156,200)....... WEE Ope ieee 23) 22 lott earns 23,209 25 


First shipment of 20,- L Twvon OFGrbil tec 
OOO WS aRe ee Te Er i ee re cae One week ...... Two weeks..... weeks. 


20,000 lbs. or 
ShypMlenits: per weelkn ain ces met. oyeute 50,000 Tbs v.2%..2 50,000 lbs. .... more. 


SUBMARINE AND UNDERGROUND CABLES FOR TELEPHONE AND RELAY CIRCUITS. 


Specifications have been. prepared for submarine cables to carry the telephone 
and relay circuits across the Welland Canal near Allenburg, also for underground 
cables of similar character to be used where the high voltage transmission lines 
of the Toronto and Niagara Power Co. are crossed in Pelham and 'T’cronto 'Town- 
shins. The cables are designed for operation at 6,600 volts and may be used in 
either the telephone or relay circuits as occasion may require. Two cables are to 
be installed at each crossing, one for normal operation on each set of circuits. 

These specifications were sent out with request for tenders along with the 
specifications for three-conductor 12,000 volt cables mentioned elsewhere, and ten- 
ders have been received from several firms well qualified to carry out the work of in- 
stallation as well as of manufacture. 
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Form of Lender Attached to Specifications for Submarine and Telephone and Relay 
Cables. 


55 es ees , the undersigned, do hereby offer to the Hydro-Electric 
Power Commission of Ontario to furnish all the necessary materials, labor, im- 
plements, tools, machinery.and other plant, and to execute and complete all the 
work mentioned and described in a satisfactory manner, for submarine and under- 
ground cables, in accordance with the accompanying plans and specifications, and 
at the following prices :— 

2 6 ne hereby offer and agree to furnish approximately 1,170 feet of six- 
conductor submarine cable in lengths as required, to unload same from cars, and 
complete the installation in every particular ready for service for the sum of 

Sip Se dollars ($ ie 

ey <5 ..-hereby offer and agree to furnish approximately 1,170 feet of 

six-conductor submarine cable in lengths as required, f.o.b. cars Allenburg, 


Ontario, with all duty paid, at the price of ........ Bee eerie dollars ($ ), and 
estimate that the freight and duty charges will amount to............... dollars 
($ ). 

Ee ss, hereby offer and agree to furnish approximately 850 feet of six- 


conductor underground cable in lengths as required, to unload same from cars, and 
complete the installation in every particular ready for service for the sum of...... 


re dollars ($ )- 


+6 eg eee hereby offer and agree to furnish approximately 850 feet of six- 
conductor underground cable, in lengths as required, f.o.b. cars Silverdale and 
Islington, Ontario, with all duty paid, at the price of...............2-- dollars 
($ ), and estimate that the freight and duty charges will amount to......... 
dollars ($ Ne 

Hetemeap le whichizn 2, cake... offer will be in accordance with the implied 


requirements in every particular. 
Characteristics of the cable are as follows :— 


Weight of cable per foot, submarine............ pounds. 
Weight of cable per foot, underground......... pounds. 
Outside diameter of cable, submarine......... inches. 
Outside diameter of cable, underground......... inches. 
Dives ome TeelS..5 feces LIMCMICS: HON sare igen: inches. 

Greatest shipping weight of reels......... pounds. 
Capacity of cables per mile......... M.F. 

Least radius of bending...... «. 1oches, 


Samples of each kind of cable and photographs showing pot heads of terminal 
boxes are furnished herewith in accordance with the specifications. 

1S: Sega guarantee that the cables will not deteriorate or become inopera- 
tive for a period of five years from date of installation through faulty materials or 
workmanship on...... Dat eran dens agree to replace any cables becoming in- 
operative for such reason. 

Jd eae hold..........ready promptly to enter into a contract in form satis- 
factory to the Commission for the due and proper execution of the work for the 
sum and on the terms herein stated, and...... further agree to furnish security 
for the due performance of the contract in the form of a bond for twenty-five per 
cent. (25%) of the amount of the entire contract, with sureties to the satisfaction 
of the Commission. 

++e..-,....hereby enclose an accepted bank cheque, payable to the order of 
the Chairman of the Ilydro-Electrice Power Commission of Ontario, for the sum of 
53 dollars ($ ), being 5 per cent. of the amount of the tender. 
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Aa Psa wero hereby offer and agree, should the contract be let to.........to com- 
plete shipment within six weeks from receipt of order, and to install same if re- 
quired to do so, within two weeks of said date. 

TRO hereby certify that..........have investigated all items of cost 
which may or can enter into the cost of the work to.............-.+.-46- 


Sioned cyt ference ees 


P.O Addressee) baeee ee 


CERT WEN eC ie Re ee Ce ee nC Om Om yt rom Oe AIO WO tor OO 


Sr © 0c torlel ee! yeh 14) he aheinke, 16) Lente. oF) eigen tte e enserre: mo Tums 


Footing Garg Setting Footings by means of Special Template, to which the Four Footings 
are bolted. 


Standard Tower Assembled. Ready for Erection. 
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Il. CONSTRUCTION—NIAGARA DISTRICT. 


| PRELIMINARY SURVEYS—NIAGARA DISTRICT. 
Right of Way. 

At the close of 1908 the following routes for the 110,000 volt transmission 
lines had been surveyed: 


Distance 

in Miles. 

Sema) eA ISAT Sail On DANTIOAG! cm etic Sace ea steeds Ae ark ca cede es Gis oo ore nee oes 51.5 
$e MOAN MASs TOM LOLOMEOS CIEY se bl 1) Gio. ste eae ber neta ey Siena oios Seer sae meee 36.4 
S @= Dundas to. western: limits; ol Brantford: Township: «2.32... ¢s.6 4.06 PAN hs] 
Wee Branttord= + LOWDSHID tO® W OOUSLOCK: | Fed ere 6 60'S, 3 arate anes osc! 0: ts 6 6 cool cas 16.6 
LORY OO OSLO CL ODP UO1lG O10 trans aie e- shoe onus ects chs Sie Rites alt oa. alls) euaye ore w Avena te Wie este 25.5 
z PLD UTICA Sat Oma rte LT) a emer e saece erate: aes 5a ole clcne cos ale elev ed one Cay ae Roe eet 25.4 
“ G, Guelph to Stratford through Preston and Berlin ...............4... 44,0 

These still remained:— 

es H, Stratford to London through to St. Mary's ................+.se.0. Sind 
a7 EON GON SLOm tee E DOMAS we cfs icsecs-os 1c 6 a) ue i sheen tiers «0 'e.e © othe wih there ¢ soszello sree 13.4 


One survey party, consisting of an engineer and an average of three chain- 
men, has been engaged in this work. Im the past ten months the party has com- 
pleted these surveys, together with special surveys of some 90 crossings of canals, 
railways, telephone lines, telegraph lines and transmission lines. 
| Special surveys have also been made of a number of sections of the line where 
unusually long spans were required, as well as surveys of ten station sites, thus 
completing all preliminary surveys of the 110,000 volt system, excepting that 
within the limits of the City of Toronto. 


Organization. 


At the beginning of January, 1909, there were four right-of-way agents in 
the field, under the direction of an engineer. This organization continued to the 
middle of February, when arrangements were made for paying for right-of-way, 
and all right-of-way work was placed under the supervision of the Solicitor for 
the Commission, one of the former agents being appointed as his assistant to direct 
the work. At this time the head right-of-way agent was in charge of two others, 
which number was later increased to eight, the new men being chiefly engaged in 
arranging with owners for payment for right-of-way privileges and for the cutting 
of trees. 

After the middle of summer the number of agents was gradually reduced, the 
number at present being four, with a fifth in charge. 


Progress of Work. 

At the beginning of the year only a portion of the lines had been canvassed 
for right-of-way. Along this portion, agreements had been made for the right to 
erect and maintain towers and lines, to patrol, and the right to remove trees and 
underbrush, but no arrangements had been made for the work of clearing. Since 
it had been agreed that owners retain the timber, it was deemed advisable to have 
them do the cutting, and although to make the agreements for this cutting neces- 
sitated extra work for the buyers, it proved to be the most satisfactory arrangement 
for both parties. 
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Owing largely to the agitation caused by opponents of the power scheme, the 
work of securing right-of-way has been difficult. Directly and indirectly, through 
the influence of such, the owners have been induced not only to refuse to make 
arrangements for right-of-way, but also to refuse the Commission access to right- 
of-way for which agreements had previously been made. 

Notwithstanding these difficulties, progress has been made. During the past 
{en months agreements have been made for 94 miles of right-of-way not hereto- 
fore obtained, and for the cutting of timber along 211 miles of the line. Nine 
properties, comprising a total of about 45 acres, have been purchased for sites for 
interswitching and transformer stations, also right-of-way for some 23 miles of 
telephone line through private property has been obtained. 

The greater portion of the above right-of-way and property has been paid for 
and 18 in ‘the hands of the Commission, 


Tower Lines—Field Organization. 


The engineering work in the field is under the direct supervision of the Field 

Engineer in charge of construction. The work in each section is in charge of a 
Resident Engineer, under whom is a transitman and also the Inspectors in charge 
of various branches of construction. 
Before construction work is started in any section, the Resident Engineer is 
supplied with the necessary transmission line plans and data, and the transitman, 
with a party of two to four men, covers the section and stakes out the location 
of the towers. The Contractor then places a gang in the field to excavate founda- 
tion pits upon the locations established by the survey party. Following this is a 
second gang, which sets the steel footings; this is in turn followed by a gang which 
assembles the steel for the towers. A gang then follows with the necessary 
apparatus for raising the assembled towers to their final position and bolting them 
to the footings. 

Every construction gang, with the exception of the digging gangs, is accom- 
panied by an Inspector, who supervises the details of construction in the interests 
of the Commission. 

Daily progress reports are sent to the Toronto office by Inspectors, and also 
weekly reports, which are prepared under the supervision of, and signed by, the 
Resident Engineer. From these reports, tables, diagrams and curves are compiled 
by the office staff, which allow a close check to be kept on the progress of the work 
in all parts of the system. 


Progress of Construction. 


The first tower was erected on July 22nd, 1909, near Rymal in the Township of 
Glanford, and since then the work has been progressing steadily. Up to October 
31st, 1909, the work done on the transmission line is as follows: 


SECTION A-—NIAGARA FALLS-DUNDAS. 


Total distance—51.5 miles. 
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SECTION B.—DUNDAS-TORONTO (CITY LIMITS). 
Total distance—36.3 miles. 


Wotaunutiper: ofatowers required. .2 2. oc... <2 36, RTO Doe seeeate ates 391 
es rs cS a Gelivercdavo date. ..< ses Bre btcee peer en Pe ek eee 261 
¢ eS . é CTECTCUMBORUAUC tah Ferre Rie le SSE ik ee 109 
% ‘s Y ay POO RIUCCESE Ure ce. Soke hanes ene ia ome es 2()2 

SECTIONS C. AND D.—DUNDAS-WOODSTOCK. 

Total distance—44.5 miles. 

otal number of towers required .......<.2-0 s.. RR Og E PS hye ie Ge 480) 
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SECTION F.—DUNDAS-GUELPH. , 

Total distance—25.4 miles. 
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Instructions have been given to the Contractor to push the work of setting 
footings, in order that as many as possible may be placed before freezing weather, 
so that the assembly and erection of towers can be carried on throughout the winter. 


Insulators. 


There have been delivered in Ontario to date 1,368 suspension type Insulators. 
The work of erecting these started on Section 17 on Oct. 14th, and to date there 
have been 888 complete units erected on the towers. 


TELEPHONE AND PROTECTIVE SYSTEM. 


A telephone line and protective relay system to be used in operating the trans- 
mission line was included in the McGuigan contract. This line is erected on 
wood poles and follows the roads adjacent to the route of the transmission line, 
the total mileage of pole line to be constructed being about 281. 

The work on the telephone line was begun in Section A, Dundas to Niagara 
Falls, on April 27th, 1909, and the work has since been carried on continuously, 
though, as in the case of the transmission line, the progress of the work was 
hampered by right-of-way trouble. 

Up to October 31st, 1909, 171 miles of pole line has been erected In various 
parts of the system. The mileage of pole line erected in the different sections 
is as follows: Section A, Niagara Falls-Dundas, 44 miles; Section B, Dundas- 
Toronto, 29 miles; Sections C and D, Dundas-Woodstock, 22 miles; Section E, 
Woodstock-London, 7 miles; Section F, Dundas-Guelph, 26 miles; Section G, 
Guelph-Stratford, 20 miles; Section H, Stratford-London, 23 miles. 

The erection of poles will continue until freezing weather sets in. the in- 
tention being to string wire during the winter. 

The field work on the telephone and protective system is under the. super- 
vision of the Field Engineer in charge of construction, under whom are the Com- 
missioners’ telephone line Inspectors. 

No instrumental surveys were made of the route of the telephone line, the 
line in the various sections being staked out by the Inspector and the poles num- 
bered consecutively. 
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Showing Open Base of Standard Tower. 
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First Tower with Insulators erected. Niagara-Dundas Section. 
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TRANSFORMER STATION CONSTRUCTION. 
LOCATION OF STATION SITES. 


In the system at present laid out eleven high tension stations are required, 
one being in or near each of the following towns or cities: Niagara Falls, Dundas, 
Toronto, Woodstock, London, Guelph, Preston, Berlin, Stratford, St. Mary’s and 
St. Thomas. 2 

In choosing the sites for these stations the following points were considered: 

Provision must be made for the probable requirements of communities within 
a radius of 12 to 15 miles of the station. 

The station should be as near the centre of distribution as practicable with- 
out adding materially to the cost of right-of-way, or to the cost of high tension 
lines. 

Provision must be made for the outgoing as well as the incoming lines, it 
being desirable to have as few angles as possible in either, and to have them enter 
the buildings at right angles to the walls through which they pass. 

Cooling water for the transformers must be easily obtained and the supply 
must be constant. 

The ground must be suitable for carrying a heavy building and must be situ- 
ated so that it may be readily drained and be entirely free from all danger of 
floods. 

Transportation facilities to and from the station had also to be considered, 
as well as possible homes for the station attendants within a reasonable distance 
from the station. 

tis believed that the sites as selected are the best local conditions would allow 
and that they are quite suitable for the use to which they are to be put. 


S CATION 6 .UiESDEN Gs: 

The designing staff was increased considerably for the purpose of the prepara- 
tion of plans for the construction of the step-up transformer station at Niagara, 
the main interswitching station at Dundas and the interswitching station and step- 
down transformer stations for the different municipalities. 

General designs were prepared, and just as soon as the contracts for electrical 
equipment were awarded the preparation of detail designs was proceeded with. The 
electrical apparatus as proposed by the different manufacturers differed to such 
an extent that it was impossible to design the buildings until it was known what 
apparatus would be furnished. 

A staff consisting of eight designers and draughtsinen proposed plans and 
specifications for the different buildings. A copy of the Niagara Station specifi- 
cations is printed below as a sample. 

The Commission secured the services of Mr. John M. Lyle, of Toronto, as 
Consulting Architect, who attended to the architectural features of the buildings 
and gave his. approval of the specifications. 

Advertisements were placed in all the daily papers and engineering journals 
for tenders for these buildings. Copies of these advertisements are printed here- 
with. 
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Tenders were called for Niagara and Dundas stations on July 6th, and for 
ee ; pio 
the remaining stations, ‘l’oronto, London, Guelph, Berlin, St. Mary’s, Stratford, 
Preston, Woodstock and St. Thomas, on July 28th. 
The form of tender for Niagara building is produced herewith as a sample. 


Hypro-ELEectric Powrr COMMISSION OF ONTARIO. TENDERS FOR NIAGARA 
FALLS AND DunpDAS TRANSFORMER STATION BUILDINGS. 


Tenders will be received up to 5 p.m., Tuesday, July 6th, 1909, for the con- 
struction of— 

1. Transformer station building at Niagara Falls, Ontario. 

9. Transformer and interswitching station building at Dundas, Ontario. 

All according to plans and specifications to be obtained at the offices of the 
Commission, Continental Life Building, Toronto, Ontario. Complete plans and 
specifications may be obtained upon a deposit of $5.00 for each station, which de- 
posit will be promptly refunded upon receipt of tender, or certified cheques to the 
amounts called for in the “Instructions to Bidders” must accompany each tender. 

The lowest or any tender not necessarily accepted. 

Tenders must be sealed and addressed to Hon. Adam Beck, Chairman, Hydro- 
Electric Power Commission, Continental Life Building, Toronto, Ontario. 

Papers inserting this advertisement without authority will not be paid for 
same. 


Hypro-Evecrric Powrr CoMMISSION OF ONTARIO. TENDERS FOR TRANSFORMER 
AND INTERSWITCHING STATION BUILDINGS. 


Tenders will be received up to 5 p.m., Wednesday, July 28th, 1909, for the 
construction of Transformer and Interswitching Station Buildings at Toronto, 
London, Guelph, Preston, Berlin, Stratford, St. Mary’s, Woodstock, Paris and St. 
Thomas, all according to plans and specifications to be obtained at the offices of the 
Commission, Continental Life Building, Toronto, Ontario. 

Plans and specifications may be obtained upon a deposit of $5 per individual 
set, or $15 for the complete set, which deposit will be promptly refunded upon 
receipt of tender, or the return of plans and specifications. 

Certified cheques to the amounts called for in the “Instructions to Bidders : 
must accompany each tender. 

The lowest or any tender not necessarily accepted. 

Tenders must be sealed and addressed to Hon. Adam Beck, Chairman, Hydro- 
Electric Power Commission, Continental Life Building, Toronto, Ontario. — 

Papers inserting this advertisement without authority will not be paid for 


same. 


’ IPOD > Sry Ary 
INSTRUCTIONS TO BIDDERS FOR CONSTRUCTION OF ‘TRANSFORMER STATION 
BuILDING, NIAGARA FALLs. 


1. Tenders will be received up to 5.00 p.m., Tuesday, July 6th, 1909, by the 
Hvdro-Electric Power Commission of Ontario for the supply of materials, and for 
the construction of all works and performance of all labor involved in the 
construction of the transformer station building near Niagara Falls, all accora- 
ing to the drawings and specifications attached hereto. 
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%. Hach tender shall be enclosed in a sealed envelope marked “'Tender for the 
Construction of Transformer Station Building near Niagara Falls,” and addressed 
to the Hon. Adam Beck, Chairman of the Hydro-Electric Power Commission of 
Ontario, Toronto, Canada. 

3. The signature of parties tendering must be in their respective handwriting. 

4. Tenderers must make themselves personally acquainted with the site of 
works, with the nature of the materials to be handled, with the conditions existing 
in the locality, and with all items which can enter into the cost of the work to the 
Contractor. é 

5. Persons tendering must satisfy the Commission of their ability to furnish 
the materials and perform the work for which they tender. 

6. Tenders shall be submitted on the accompanying “ Form of Tender,” and 
with Bill of Materials properly filled out. Any tenders offered on other forms, 
or with erasures or alterations, may be rejected as informal. 

7. The tenderer may attach to the “ Form of Tender” additional alternative 
tenders for the works specified, based on the alternative type of construction as 
covered by the specifications. All such alternative bids shall be arranged in a 
manner similar to the attached “ Form of Tender,” in order that the Engineer may 
make a proper comparison of tenders. | 

8. Hach tender must be accompanied by these Instructions to Bidders, “ Gen- 
eral Specifications for Material, etc.,” “Specifications for Step-up Transformer 
Station Building, Niagara Falls,’ and “General Conditions of Contract,” with 
the plans and drawings accompanying the specifications, all of which shall form a 
part of the contract to be entered into by the successful tenderer. 

9. Each tender shall beaccompanied by a certified cheque for Two ‘Thausand 
Five Hundred Dollars ($2,500), which certified cheque shall be forfeited to the 
Commission as liquidated damages in event of the successful tenderer failing to 
execute the necessary contract herein referred to within two weeks after notification 
to him from the Commission to do so. Cheques shall be returned to the respective 
bidders by the Commission, upon the awarding and execution of the contract as 
aforesaid, or at any rate within sixty days from the date of the opening of bids. 

10. The successful tenderer will be required to execute a satisfactory bond in 
an amount equal to twenty-five per cent. (25%) of the contract price, for the proper 
performance of the work embraced by the contract. 

11. The Commission reserves the right to reject any or all tenders, or to 
accept any tender which shall appear advantageous to them. ‘The lowest or any 
tender will not necessarily be accepted. 

Dated at Toronto, June 15th, 1909. 


\ 


Hypro-ELectric Powrr Commission oF Ontario. Form or TENDER FOR 
CONSTRUCTION OF TRANSFORMER STATION BUILDING, NIAGARA FALLS. 


CEM pcg kicker yey eS , the undersigned, hereby offer the Hydro-Electric Power 
Commission of Ontario to furnish all the necessary materials, labor, tools, 
machinery and other plant, to execute and complete in a satisfactory and workman- 
like manner all the works required in connection with the construction of the 
Transformer Station Building near Niagara Falls, Ontario, complete, with the 
exception of all work and materials under Section No. 25 of Niagara Station Speci- 
fications, “ Bus, Switch and Wiring Compartments,” according to the plans and 
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specifications SOOT DOCS PO ls erie 5. Siowiden’ wi TORaU CES Ue Ol care ee PN ae 
ven he Te Saar dollars ($ ), and agree to the following unit 


price in case of additions to, or deductions from, the amounts as indicated on the 
drawings, or called for in the specifications: 


Excavation, including necessary back filling: | 
Horeroundations-and under building (6.28. per cubic yard §$ 
For sewer and pipe trenches outside of building..... i oa) 

Concrete, including forms and reinforcement: 

“ Mass ” concrete 1-3-5 in foundations, columns and 


niga i Oe dtc Char eer cee ene ana eer aeereee o algo 
bere meer rOrced Ll OOESicss « siepate! sein crea nlshe a ote cisvice per square toot $ 
Serie Merc Hd OLCEMMIOOTS. ates) sce ass sree eee 666 Soha es sf ae Soares 
3-inch reinforced floors or roof, including grading.. “ e* an 
Lintels in place in superstructure ..........-.+... per cubic foot $ 
2-inch partitions, including studding .............. “7 square. 2S 
Hood curtains, including moulding ............... © AGES aS 
Ground floors, including tamping and sub-base a Midas ha fo 
Cement and plaster ceiling (over control gallery).... “ Sh ee» bees 
Brickwork—in place: 
INGmec a pressed DEICK. cc og ate hoc eee ewe ee per M. brick $ 
Svbowalke Vgimhellgy Ue eee es pei ccs enna 8 Fer tata tng ae ae ee a oS SOT eds ey 
Cut stone work—in place: 
Bearing stones for steel work ...........-+-.++--- per cubic foot $ 
QU CIES wp ee Rc ar ei ry ee oo cer creo each $ 
Window sills—2-course ..........--. esse eee eee: per lineal foot $ 
WWwamdow?) sille——-S-COUTSE -- 4.5. obo e's ie ays ae tie ewe o's 9 5 eo ees 
Terra cotta—in place, including anchors: 
Cornice—meagured dn face...........62 ee cee ee nes i Soe Wena et 
Coping—measured on face ........... esse eereees $ ee Le 
Structural steel in place, painted .......--+++++eeeeees per pound $ 
Steel reinforcement in 1-3-5 concrete ......+-.++++++5- 74 a $ 
PIO MORMDOIES Vill) PlACGit die. wos 8. foe Peers see woe a zs $ 
Checkered steel stairway treads and sheet iron risers, in 
place, with fastenings .........-++-++eseeeee per pound $ 
Rails, with plates, bolts and fastenings, in place.......... eames $ 
Glazed sewer pipe, in place, including fittings: 
AL SGICID,  9. R Rpurlin OW er apace aie Neca ee ra a eC per lineal foot $ 
DSTIUGI pike Eve ac gee > bat ces RT Cat a ce CR eC : ies: 
STGP ea nce ee ee . * oe: 
4-inch agricultural drain pipe, in place .......+---++++ ¢ be “  $ 
Cast iron conductor and drain pipe, in place .......+++:: per pound $ 
Cast iron conductor and drain fittings, in place........-- BS s $ 
Railings, two, 114-inch pipes, in place, with posts painted 
GOODS on 5 Cetin Spree 6c Ue tree aces ee Ba per lineal foot $ 
Iron doors with frames, erected, painted, including hinges 
PEL ATRIOS oe aie a cage ee geo cae ea per pound $ 
6-ply gravel roofing, in place .......-.+++eeeeerte rene: per square yard §$ 
Galvanized iron flashing, in place... ..cse.w seer eres: per square foot $ 
1 enamelled porcelain water closet installed complete as per specifications $ 


iermenetandeacscpecitied, imetalled 224.6. csi en ts ee eee eine ne een $ 
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Painting: 


Walls, woodwork, sheet metal, iron pipes, etc. ...... per square yard § 
Concrete floor filler im placesees .t. setarne aes ee i ay ee 
dT TG10) boa NERC BAL SERN Mik oe Ra ROI Are RPE BPN AUN a Ey TES 
Waber DrOOh ne swale tapas: ttn! esc uten eeee eres Axe - ¥: te: 
Duct Melectricay) wile kes wae ees lees, he, eee el eee per duct foot $ 
Windows—in place, painted and glazed: 
Metals witha rouche wires class.) a... sass uaes ye omens ae per square foot $ 
Metal awithedouble diamond: clases. aecae, ae) naan 4 a (5 
Hixitasaperyyencllatorm 0 teats ite eee on ae oe each $ 
Se che Sa ee ae er eter er are ECT a RRL oar We Bere Rte ee bys $ 
Peds ytd WP SRD Asks an Nat Was ers coke MESS SDA EE co EMI SEALSS REE So ated REE rec nen Eee reo . §$ 
Sf Sin tails 02 Gia in BOON BoM Meera e peo Y eH tania muon naam enya e Tay haciieNtra Wi ot $ 
oS SRR ee Ie er ra Se Pa Mee Rid ere TTS ech ith sete re tr cae nena . § 
eG RN rR ens ee AER esas em Ire Meee nt SHER, ene trap yer cee” Cee a) Beet 2 Se 
Rarer Rd Oe Pees RON eM Rig CRU avo eT Sout cos ec wey ae eee de Sa eereaty hed 
ee PoE ay as ae herewith submit the following Bill of Materials, as that 


upon which the above proposal is based. 


Excavation: 


Porioundations and under, puilding™. scent acce ee cubic yards. 
For sewer and pipe trenches outside building ........ ve = 


Concrete: 


1-3-5-inch foundations, columns, steps and walls.... “ “ 
O-TNGChy PEM LOLCEM 1 OOLS «ts eo eatiey atari aecsas ads aeree square feet. 
inal Gbenis) MOL HONRELS Sega BLO ley kWeceerrredinens: Reabncen a ithe. sian, ao tLe m es 
S-IneN TemMloncedsHOOMs iNT O02) 2. cytotec Pra reetene fe od 
ite sess th im treet se et has tye Se een he .. cubic ‘feet. 
A MLChR MAT tL LOS (IM SUC 11S ieeametsy eres ee ani as square feet. 
ELoodreuriaime: -Incladi no amnouldin geen. a..t caer i ci 
GUOUNCE HOOT Sy. em eee eine Mate sey hae cel ee tan SS * 
Cement and. plasters Cel Ne se 2 ote ee eee eee ‘ 2 
Pana pet COMING Amie eset d Nirah aol) cUmieas paneer cts cubic feet. 
Brickwork: 
Norte pressed. Uricley 2. aan tar ain tay see ates er cant eee M. brick. 
SLOG ADTICK ieee bit oat teat uate Oot they Meenas ear el ae 4 
Cut stone work: 
Bearine\ StO ese errek arises genet eee eee RSet pores 
TRG SLOMC Se Benny sera cy Aeeyet aa Rate rece) ap ammeeneeN ods ER: rer 
Wimdow-sills*—2-ourse een aii ee cee, cca Gee lineal feet. 
Window sills==3-courses uss ahc.coa occupa eee phe me 
Terra cotta: 
Gornice-——nicasured ;ons1ice mance aay o aes eerie ee eee iS 4 
Copine—measured oni facé 2am h on). oe. 8 core aes #e 
UT UCtURALSEGEL Ra Re hars) eae Oe tey Aca oa ee Wma oe a ge a a pounds. 
Checkered-plate*and risérsforzstaits. 0.0. Seo were eae . 
Rails sand fastener. G. e eee de e ene ere ee fe 
Tron loors an delramess.55. seteaceniac hee ete eee = 
Pipe raihnes: fs seeks ote pet i eeent hae eee eee lineal feet. 
Steel reinrorcement in. 123-5 Conerete = ane oad seer cee ee pounds. 
“ 


ANCHOR WGLEY ery one SLA eee 6 ee rt fee 
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Glazed sewer pipe: 


Ain 64 he ee ee eae PD Re ai es FONE lineal feet. 
(en. ke A ei i ‘ . 
BUC: 4 gos of ot ed eR area re eee ea et : 

Be eimACMICO Ural Cra PIpe s-.c)a cs. cite wed Ge nie ee ese oles ie Ke 

1 ai F TORY {OULD ce 5a A eae Ber a eae rere pounds. 

Cag 1cROD GOINGS. STOR USSG) ere, ene esi acc ce icc are ee area e 

Sipamell IROOHINIE. oR ee age aera ee ne oer eae squage yards. 

Peer a COMUTOeM ASIN. ceed oS pate ee hee wl we square feet. 


Painting: 
Walls, woodwork, sheet metal, iron piping, etc., single 


COS: SS LSE eA tare erie a ae square yards. 
Peete Pom OOlw i Ole mye me wale ieee pas yh eee es ze 2 
Pc Te Rh Pa ater yap tind EE atale 5d rg 

PeempTOOlI Ce WANS Gj..0fs 4 oy hy eet ne i ne Pee ee 2 i 
er Mel CCLtie)| or sis site A: leds arise cee os duct feet. 


Windows: 
As per specifications. 


Wooden doors: 
As per specifications. 


eer i yeas) et AE Mal clog iericl © Nel yst ct @ lei ie. je #/Ne) stale iene teh (Sy @LiSieL eh poy Gre, “ey keylen tS "e Selh-e ) Seu he ies) Sek. Saag rane 


rm rare MS, lich siecle \olmiolis elle Neh, 8) is)ce Joye 'o ce cley @,, sf le. ar 16) (Stet @piey "ey. 0:1 60h 6 O58) S16 “SIS n es 9 ee et ee 


ee IGE oil eyre bot 57 0) eno temiaihe | ol cenweteet al eheisice> sisemie. eye sey (sesh i eve ler tel eHe, dene 8 PAR ro) Ana 


al slswice!h 2 O20. © VO, 10) 0.10 °O N0120: 10) ©. O18 0 (00018) (826). © 


EE eR tres ao seve: eyie ein =e Least @ keg'e: Sige [ee (rahe Pereni.e) Tel (9) ee: ee) eS Se eRe tee 


a en) far AE in Guncntes Teles Tes sensei) leeltecis: le/ne\ jor oles, ne: Sar ome Ol One ie se "ep on 8 FO ue: 0c eA 18) eink SHAG ipl tae es 


ee tS ON ar Rn ete roy cage me Biot ions SHO! co, ce One ca: coon 8) oie es, 8 SK ES eer e OSS ele eye S588) SINE) ON 


rl i gS Pee Ni ete oul oie Pee eks sey eve nie: evalie yee Swe) erie eevee etre tre .elus-€) Te. 6's hee ce Sere. Pete ae 


Dollars ($ ) if the alternative wall construction as shown on Drawing 3— 


S—1016 is decided upon, in which case the following amounts of materials shall be 
substituted for like materials in the above Bill of Materials: 


Brickwork : 
ime mcesceCDUIChgrs cee we le le ee ee M. brick 
s“bowlie (NRTGles Way aoa one aire see ee eee ae ce 
Terra cotta: 
CpN RTM ZT Spe ene ee ee ore none. 
(COPDIGRE 2 ing eae Rhee Rng Ga enero er OnIe Sci ece e none. 
Concrete parapet coping... .-.--++++-++> ME roe cubic feet. 


MS eh eg Sea ye further offer to furnish material for, construct and. erect 
such slabs, walls, etc., as are required for switch, wiring and bus compartments at 
the following prices, all according to the specifications, providing the contract for 


Piespuildine ris let 10... 62. ets oe tas 
Concrete, including reinforcement, surfacing, painting: 
ID eC MRC spent hee. euevgcne ce pie ore te per square foot * 
ae 66 ce Sy 6 EEC 
CT TIRTAS. UE IN ace Serr RM tac ne Oa $ 
é“ 66 “e § 


nS el cera eel ner pt, «cot in. » sa) npesingen nnei'd, 95) 598 
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Blockstedi-2— 3 ani SUT Cece rest nce weenie cokers i) eee eee per cubic foot $ 
Walls t<2 Seer ines ci, ae es eee ct etn ene aren eee ete i - ‘See 
Wallsy 1-325 ° mixture nee we ce os ou epee ee eet z *§ ee 
Steel supports, fittings, bolts, in “place, painted .....-.. per pound $ 


@ LO) kef7 040 Re. 8 0) 6; 16.86: 8S 6m Te 


cost of the labor plus per, cent,(7< 374). 


ae ae .. hereby offer and agree should the Contract be let to............ 
to complete the entire work and hand it over to the Commission ready for use 
PMO CUNAMCER eh A gs eats 2 months after the date of notification from the Engineer to 


begin work. 


PRCA N SEL. WS, eiee teas sa Sete, furtherslold pes...n2een eae, end y. LO. eNtereIniOnamcon. 
tract in form satisfactory to the Commission for the due and proper execution of 
theswork at tne rates and vom. the bermesherein= stated, aid e.eon). cm cecum ae 
further agree to furnish security for the due performance of the contract in a 
DONUT LOTS ee he ae tae eee yet Dollars ($ ), with satisfac- 


tory sureties, as specified. 


Meee ne ee ere ne herewith enclose an accepted bank cheque, payable to the order 
of the Chairman of the Hydro-Electrie Power Commission of Ontario, for the sum 
of Two Thousand Five Hundred Dollars ($2,500.00), as required in the “ Instruc- 
tions to Bidders,” dated June 15th, 1909. 3 


Nop RO Rate moro hereby certify that ............ have carefully investigated 
all conditions and the items of cost which may or can possibly enter into the cost of 
BACB WOTICALG ae same. 0 ueanie aria k : 


SONG Sav pe ce Meeting EES Eh tna eas cee ee 
Post Office Naddress (2 0o eee 


3: roy 6 60> (OL ve 0: te fe ©) 0 sie shee ge) le) ue me: a8 iellin lay se 


o> fe* 0\" 6. (e) sy 0.) 0 16" let er 0,) syne) belo tess 6 Am 


| Deh cc penne mee Sarkis DONE Qe hens bahar 


In answer to the advertisements, the following tenders were received for the 
construction complete of the transformer and interswitching station buildings: 
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After due consideration of the merits of the different tenders the following 
contracts were finally awarded: 


INJASA Ea ea HSS LaclOlise ete ae neon tei. amen ree John Hayman & Sons, London Ont. 
Dundas Stavlon EAU eet Deter hi a. John Hayman & Sons, London, Ont. 
TOrontos TALON sae ae ee eer ule i a cet nese: Witchall & Son, Toronto. 

Loudon Station) see ere See. eee ert eee Hyatt Bros., London. 

GuelpieS (aciolncs wn eee eee een ree Edge and Gutteridge, Seaforth. 
Wedel ah a WeeUe wee GR tare Soba Ale ccs «denier eR Se es a ne 

mo Lamu Lay. Sica ae eee nen een) Ch on eee eee ee a = 

Stra thors ttc gee ance eg eee rs ce eae ee as * ee 
PPEStOneeescn rae eee Bo ie Ee ioe John Hayman & Sons, London. 
AVOOGS LOCKE ate Sear irs i Wk, (rk de aint eben cate er era as “i ee 

Str lbonias see Genera tc ei alee cere eee a < x 


Construction commenced on most of the buildings shortly after the contracts 
were awarded. Reproductions of photographs taken recently show the progress of 
the work on different buildings. 

The staff, whose duties consisted in attending to station construction, con- 
sisted of an engineer in charge of the general work, one who made an inspection of 
each building once a week, one inspector in charge of each station, and two designers 
and four draughtsmen constantly employed in the office preparing details as the 
work progressed. 

It is highiy probable that the buildings at Niagara Falls, Dundas, Toronto, 
Guelph, Berlin and Preston will be under cover before the severe weather sets in, 
and that the others will be so far advanced by the coming winter that it will be 
possible to continue work on same all winter. | 


ELECTRICAL EQUIPMENT. 


Although tenders had been received during the year 1908 for the supply of 
electrical equipment, the contracts for same were not awarded until the spring of 
the present year. 

Owing to the pioneer nature of the work (transmission of power at 110,000 
volts) the Commission deemed it advisable, before awarding contracts, to consult 
eminent engineers conversant with power transmission. The services of Mr. Ralph 
D. Mershon, of New York City; Mr. Robt. A. Ross, of Messrs. Ross and Holgate, 
Montreat; and Mr. V. Y. Converse, of Niagara Falls, were obtained. 

Visits were made to the works of the General Electric Company at Schenec- 
tady, N.Y., and of the Westinghouse Company at Pittsburg, for the purpose of 
witnessing tests on apparatus similar to that which the different companies proposed 
furnishing. 

After the merits of the different tenders were carefully considered, the Com- 
mission entered into contracts with different companies as follows: 

(a) With the Canadian General Electric Company, for the supply and instal- 
lation of the necessary equipment for the stations at Toronto, London, Guelph, 
Preston, Berlin, Stratford, St. Mary’s, Woodstock and St. Thomas, with the ex- 
ception of the 110,000 volt line switches. 

(D) With the Canadian Westinghouse, for the supply and installation of the 
110,000 volt line switches in the stations just mentioned, of the complete equipment 
for Niagara Falls and Dundas stations, and of a protective relay system whereby 
defective portions of the transmission lines will be automatically cut out without 
disconnecting the supply of power at any distributing point of the system. 


Dundas Station. October 16th, 1509. 


ovember 6th, 1909. 


Niagara Station. 


ys : ha 


nee mage oe Ae © OR Wok nate hana gi 


London Station, October 27th, 1909. Piping Subway. 


Guelph Station. November 9th, 1909. 


Se 
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- 
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The work of construction of the electrical apparatus is advancing in the 
factories of the different contractors at such a rate as to warrant its completion by 
the different dates mentioned in the contracts. Work of installation will com- 
mence as soon as the different buildings are under cover. 

_. A resident inspector has been appointed at each manufacturing point, whose 
duty it is to keep constantly in touch with the work in the shops. In addition to 
this, when any special tests have been performed, an engineer has been present 
from the office. 

The contracts for the electrical equipment are printed herewith. The wiring 
diagram for each station is shown on the following pages, and also a sample plan 
and elevation of a station showing layout of apparatus. 


THIS AGREEMENT, dated the 26th day of May, 1909, 

BETWEEN CaNaDIAN GENERAL Etucrric Company, LIMITED (hereinafter 
called the Contractor), Party of the First Part, and Hypro-Etectric PowEr Com- 
MISSION OF ONTARIO (hereinafter called the Commission), Party of the Second 
Part, 

WITNESSETH that the parties covenant, promise and agree each with the 
other as follows: 

The following documents: 

(a) Commission’s “Specifications for Electrical Equipment, Toronto, Lon- 

don, Guelph, Preston, Berlin, Stratford, St. Mary’s, Woodstock, and St. 
Thomas stations (Line Oil Switches and Relays omitted)” (99 pages), 
marked “A.” 

(b) Drawings accompanying Commission’s Specifications (12 drawings) 
marked “B.” 

(c) General conditions of Contract (11 pages), marked “ C.” 

(d) Contractor’s “Specifications for Switchboard” (36 pages), and “Speci- 
fications for Transformers” ( pages), marked ““D.” 

(e) Prints of Contractor’s Drawings when initialed as approved by In- 
gineer, marked “H.” : 

(f) Contractor’s Bond, marked “F.” 

(g) Schedule of Prices, marked “G.” 
shall form part of this contract. 

The Contractor agrees :— 

1. To furnish, install and test, for stations at or near Toronto, London, Guelph, 
Stratford, St. Thomas, Woodstock, Berlin, St. Mary’s and Preston, the electrical 
equipment set forth in detail in the said plans, specifications and drawings. 

2. To use the best material and construct and install equipment in a thorough 
workmanlike manner, in strict conformity with said plans, specifications and draw- 
ings, to the satisfaction of the Commission’s Chief Engineer. 

3. To fully complete and deliver to the Commission the said equipment at the 
following dates :— . 

(a) To use every means within the Contractor’s power to complete, accor«- 
ing to this contract, on or before the 19th December, 1909, a bank of 
three transformers and a spare transformer, with all necessary switches 
for Toronto station, and all transformers, switches, and apparatus, neces- 
sary for the stations at Guelph, Berlin and Preston. 

1% H.E. 
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(b) To complete the equipment set forth in 3 (a), on or before the 15th 
March, 1910. 


(c) To use every means within the Contractor’s power to complete, accord- 
ing to this contract, on or before said 15th March, 1910, the stations 
at Toronto, London, Guelph, Preston, Berlin, Stratford, St. Thomas, 
St. Mary’s and Woodstock. 

(d) To complete the stations set forth in 3 (¢) on or before the 19th May, 
1) D0). 


(e) If any of the said equipment set forth in 3 (a) should become defective 
prior to the 15th March, 1910, and if any of said equipment set forth 
in 3 (c) should become defective prior to the 19th May, 1910, the 
Contractor shall forthwith, without any delay, use every means within 
the Contractor’s power to replace the said defective equipment. 


({) The Contractor shall be liable for damages for breach of contract to use 
every means in the Contractor’s power to complete the said equipment in 
3 (a) on or before the 19th December, 1909, and for breach of contract 
to replace the said equipment as provided in 3 (e). | 

(g) Except as provided in 3 (e) and (f), the Contractor shall not be liable 
for breach of contract in respect of the said equipment set forth in 3 (a), 
committed prior to the 15th March, 1910, nor for breach of contract in 
respect of the said equipment set forth in 3 (¢), committed prior to the 
19th May, 1910. 

(i) Prior to the said 15th March, and 19th May, 1910, the Contractor shall 
be liable for breach of contract in respect of the said equipment and 
otherwise, as set forth in 3 (e), and, after said dates, the Contractor 
shall be liable as provided in other paragraphs of this contract. 


4. To deliver to the Commission a Bond, satisfactory to the Commission, to 
secure the sum of Sixty Thousand Dollars ($60,000), for the proper performance 
of the contract. It shall be provided in said Bond that, without notice to the 
Surety, the said documents and this contract, or any part or parts thereof, may, 
from time to time, be varied, and that the said Surety shall not be released or the 
liability under the Bond affected by any such variations. 

5. If any delay is caused by breach of this contract, the damages, when ascer- 
tained, shall not exceed $10,000 for the first month, $20,000. for the second month, 
and $30,000 for the third month. At the expiration of the third month, the 
Contractor shall be liable for damages for breach of contract as provided in other 
paragraphs of this contract. Damages for breach of contract for any part of the 
said. months shall not exceed a proportionate part of the said sums. The said 
sums are respectively to be deemed maximum but unliquidated damages. 

6. On or before the 1st January, 1910, upon request in writing, to enter into 
a further contract upon the terms hereof, except as to time of completion, which 
shall be a reasonable time to be fixed by the said Engineer, to supply any spare 
and additional equipment that may be required for the said nine stations, and if 
required by the Commission for stations at or near Brantford, Chatham, and 
Windsor, at prices set forth in said schedule of prices. 

7. On or before the 1st January, 1912, upon request in writing, to enter into 
a further contract to supply, at the prices set forth in said schedule of prices, 
together with the increase (if any), in cost for copper and labor, all regular and 
spare electrical equipment, if required by the Commission, for stations at or near 
Brantford, Chatham, and Windsor. 


Berlin Station. 


St. Mary’s Station. 


November 3rd, 1909. 


November 4th, 1909. 


Preston Station. 


Stratford Station. 


October 21st, 1995. 


November 10th, 1909. 
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8. The Bond to be delivered for either or both of said further contracts shall 
be 25 per cent. of the amount thereof. 


9. The Commission agrees :— 


(a) 


(0) 


10. It 
(a) 


(b 


—” 


(e 


— 


(d 


—_ 


(e) 
(f) 


The Engineer shall, pursuant to paragraph 14 (a) of the General Con- 
ditions, give his order to the Contractor to proceed with the works, as 
soon as possible, and not later than the Ist of June, 1909. 
To pay to the Contractor, for said equipment, upon the terms and 
conditions set forth in the said General Conditions and Specifications 
the amounts set opposite the name of the said stations as follows :— 


Toronto Alternative .$65,503 Si sehom asia tree $26,775 | 
ROLOMUOs Macken a eto 77,704 Woodstock stam anti e 40,210 
NGO OMe erie fa sess 49,422 Berhinwenes nee 46,030 
HEI) Chie sge  cerpe ee eens 34,046 Sie Labvues-on goers 34,046 
Sere LOL Cones or: 34,046 Presto Uae taste 42,467 
is further agreed :— 


That the Contractor will, within a time specified in writing by the 
said Engineer, supply the Commission with data and details of all 
electrical characteristics for the said equipment, and the Commission 
will, upon request in writing, supply the Contractor with such data 
and details of electrical power and equipment to be supplied to the 
Commission by any other Contractor or parties. 

If the Contractor does not, in the opinion of the said Engineer, carry 
on the works with sufficient speed to complete the work at said dates, 
the Commission may, at its option, be released from this agreement, 
and the Contractor shall, upon notice in writing, immediately discon- 
tinue the works, and if required by the said Engineer, the Contractor 
shall immediately remove the whole or any part of the said equipment, 
to be specified by the Engineer, that has been delivered to the Commis- 
sion, and the Commission may, at its option, proceed with the said 
works. The Commission shall not be liable for any loss, costs or 
damage arising before or after the release of the Commission from 
this agreement. 

All the rights and remedies of the Commission and of the Engineer, 
acting on their behalf, may be exercised and continued concurrently 
or in the alternative. 

If within twelve months from the date of the final certificate of the 
Engineer, it appears that unsound or defective material has been used : 
by the Contractor, or the said works have not been executed in a sub- ~ 
stantial, workmanlike and proper manner, the Contractor shall be liable 
to the Commission for all damages arising therefrom. No certificate, 
payment, or other act, matter or thing, done or omitted, under this 
contract, shall bar or prejudice the rights of the Commission in this 
respect. 

Time shall be of the essence of this agreement. 

For all purposes of this contract, notices shall be served upon the 
Engineer, or his appointee, in writing, for the Commission, and upon 
the Manager, or his appointee, in writing, for the Contractor. 
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(g) In case any municipal corporation, which shall contract with the Com- 
mission for a supply of power, or any person, firm, or corporation, 
which shall contract with any such municipal corporation, or with the 
Commission, for a supply of power, shall suffer damages by breach 
of this contract by the Contractor, and such municipal corporation, 
firm, person, or corporation, would, if the Contractor had made this 
contract directly with them, have had a right to recover such damages, 
or commence any proceedings, or any other remedy, the Commission 
shall be entitled to commence any. such proceedings, or bring- such 
action for, or on behalf of, such municipal corporation, person, firm, 
or corporation, and notwithstanding any acts, decision, or rule of law 
to the contrary, the Commission shall be entitled to all the rights and 
remedies of such municipal corporation, person, firm, or corporation, 
including the right to recover such damages, but no action shall be 
brought by the Commission until such municipal corporation, person, 
firm, or corporation shall have agreed with the Commission to pay 
any costs that may be adjudged to be paid. The rights and remedies 
of any such municipal corporation, person, firm or corporation, shall 
not be hereby prejudiced. 


11. The Contractor shall not be liable for damages for breach of contract 
caused by any delay of the Commission, and neither party shall be lable for 
damages for breach of contract caused by strikes, lock-outs, accidents, riots, fires, 
explosions, acts of God, war, the delay of any other contractor, or any other cause 
reasonably beyond its control, and should any delay in the performance of this 
contract be caused to either party thereby, the Contractor shall not be bound to 
deliver .°. the Commission shall not be bound to accept equipment during such 
time and the time for performance of this contract by both parties snall be corres- 
pondingly extended. Provided that the Contractor shall not be exonerated from 
such damages, nor entitled to have the time extended if when the delay of the 
Commission and of any other Contractor happened the Contractor had not per- 
formed so much of his contract as the Commission was then entitled to. 

Provided further that the parties shall be prompt and diligent to remove the 
cause or causes of interruption, in so far as they are able, and when such interrup- 
tion shall have ceased the parties shall be prompt and diligent to perform the 
contract. 

Previded that in construing this paragraph the rule of law known as ejusdem 
generis shall not be applied. 

12 (a) If any difference shall arise during the progress or after the comple- 
tion of the works, as to any matter or thing arising under or out of this contract. 
such difference shall be referred to two arbitrators, one to be chosen by each of 
the parties hereto, and they shall choose a third arbitrator; but, if they cannot 
agree, such third arbitrator shall be chosen by the Chief Justice at the time of 
the King’s Bench Division of the High Court of Justice. When possible, the arbi- 
trators shall decide such difference in a summary manner. Hither party may 
appeal from any award of the arbitrators, as provided by the Arbitration Act, _ 
R.S.0., Chap. 62, but no such appeal shall be carried beyond the decision of the 
Court of Appeal of Ontario. 

(b) The arbitrators shall not consider any matter or difference which is 
expressly, or by implication, required, or permitted to be decided by 
the Engineer, or as to the grounds upon which, or mode in which, any 
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opinion may have been formed or discretion exercised, by the Engineer. 
If any such matter or difference shall arise, and the Contractor claims 
that such matter or difference should be determined by arbitrators, the 
Contractor may apply in writing to the Commission, to waive this 
paragraph 12 (0): thereupon the Commission shall appoint a time 
and place to hear any representations of the Engineer or Contractor, 
and the Commission may, in its sole discretion, waive the provisions of 
this paragraph 12 (b), and permit the said matter or difference to be 
referred under paragraph 12 (a) to said arbitrators. 

13. This agreement shall extend to, be binding upon, and enure to the benefit 

of the successors and assigns of the said parties. 


In Witness WHEREOF the Commission and the Contractor have respectively 
affixed their corporate seals and the hands of their proper officers. 


Canadian General Electric Company, Limited. 


H. P. Dwicut, Vice-President. 
[Seal | H. G. NicHorts, Secretary. 


Hydro-Electric Power Commission of Ontario. 


A. Brcx. 
{Seal] JOHN §. HENDRIE. 
W. K. McNAvGuHtT. 


THIS AGREEMENT, dated the 26th day of May, 1909, 

BETWEEN CANADIAN WESTINGHOUSE COMPANY, LIMITED, (hereinafter 
called the Contractor), Party of the First Part, and Hypro-Eiecrric Power 
Commission oF ONTARIO (hereinafter called the Commission), Party of the 
Second Part, 

WitnessetH that the parties covenant, promise and agree each with the other 
as follows :— 

The following documents :— 

(a) Commission’s “Specifications for Electrical Equipment Niagara Falls 
and Dundas Stations, Line Switch and Protective Relay System” (70 
pages), marked “A.” 

(b) Drawings accompanying Commission Specifications (7% drawings), 
marked “B.” 

(c) General conditions of Contract (11 pages), marked “ C.” 

(d) Contractor’s Specifications, covering equipment for Niagara Falls and 
Dundas Stations, and for the Protective System (57 pages), marked 
4 B24 

(ce) Prints of Contractor’s Drawings when initialed as approved by Kn- 
gineer, marked “H.” 

(f) Contractor’s Bond, marked “F.” 

(g) Schedule of prices, marked “G.” 

shall form part of this contract. 
The Contractor agrees :-— 
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1. To furnish, install and test, for stations at or near Niagara Falls and Dun- 
das, the electrical equipment set forth in detail in the said plans, specifications and 
drawings. 7 

2. To furnish, install and test a protective relay system, including line switches 
for nine stations, as set forth in detail in said plans, specifications and drawings. 

3 ‘To use the best material and construct and install equipment in a thorough 
workmanlike manner, in strict conformity with said plans, specifications and draw- 
ings, to the satisfaction of the Commission’s Chief Engineer. | 

4. To fully complete and deliver to the Commission the said equipment at 
the following dates :— 


(a) ‘lo use every means within the Contractor’s power to complete, accord- 
ing to this contract, on or before the 19th December, 1909, for the 
Niagara station, a bank of three transformers, and a spare transformer 
with all necessary switches and apparatus for the said Niagara and 
Dundas stations. 

(b) Yo complete, according to this contract, the equipment set forth in 
4 (a), on or before the 1st March, 1910. 

(c) To complete, according to this contract, on or before the 19th May, 
1910, for the Niagara station, a second bank of three transformers, with 
all necessary switches and apparatus therefor, at the said Niagara and 
Dundas stations. 

(7) To complete, according to this contract, on or before the 19th July, 
1910, the remainder of the said transformers and switches and appara- 
tus. 

(c) To complete, according to this contract, so much of the said relay 
system as may be required from time to time, for all transformers, 
switches, and apparatus of the contractor, and of any other contractors 
with the Commission. 

(/) If any of the equipment set forth in 4 (a) should become defective 
prior to the 1st March, 1910, the contractor shall immediately replace 
the said defective equipment. 

(g) The Contractor shall. be lable for damages for breach of contract to 

use every means in the Contractor’s power to complete the said equip- 

ment in 4 (a) on or before the 19th December, 1909, and for breach 
of contract to replace the said equipment as provided in 4 (f).  Pro- 
vided that the Contractor shall not be liable for said damages unless 
and until the arbitrators mentioned in paragraph 9 (a) shall have 
certified that the Contractor has not used every means reasonably with- 
in his power to complete the said equipment before the 19th December, 

1909. 

Except as provided in 4 (f) and (4) the Contractor shall not be lable 

for breach of contract in respect of the said equipment set forth in 4 (a) 

committed prior to the 1st March, 1910. 

(i) After said 1st March, 19th May, and 19th July, 1910, the Contractor 
shall be liable in respect of the said equipment to be supplied at said 
last mentioned dates, as provided in other paragraphs of this contract. 

% ‘Io deliver to the Commission a Bond, satisfactory to the Commission, to 
secure the sum of Sixty Thousand Dollars ($60,000) for the proper performance 
of the contract. It shall be provided in said Bond that, without notice to the 


(h 


Nee 
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Surety, the said documents, and this contract, or any part or parts thereof, may, 
from time to time, be varied, and that the said Surety shall not be released, or the 
liability under the Bond affected by any such variations. 


6. On or before the 1st January, 1910, upon request in writing to enter into 
a further contract upon the terms hereof, except as to time of completion, which 
shall be a reasonable time to be fixed by the said Engineer, to supply any spare 
and additional equipment that may be required for the said two stations, at the 
prices set forth in the Schedule of Prices. 

7. The. Bond to. be.delivered. for said further. contract shall be 25. per cent. of _ 
the amount thereof. 


8. The Commission agrees :— 


(a) Vhe Engineer shall, pursuant to paragraph 14 (a) of the General Con- 
| ditions, give his order to the Contractor to proceed with the works, as 
soon as possible, and not later than the first day of June, 1909. 


(b) To pay to the Contractor, for said equipment, upon the terms and 
conditions set forth in the said General Conditions and Specifications, 
the amounts set opposite the name of the said stations, as follows :— 
Niagara Falls, $137,599. Dundas, $71,217. 

Relay system. for Toronto, London, Guelph, Stratford, St. Thomas, 
Woodstock, Berlin, St. Mary’s, Preston, $54,468. 


9. It is further agreed :— 

(a) That the Contractor will, within a time specified in writing by the 
said Engineer, supply the Commission with data and details of all 
electrical characteristics for the said equipment, and the Commission 
will, upon request in writing, supply the Contractor with such data 
and details of electrical power and equipment to be supplied to the 
Commission by any other Contractor or parties. 

_(b) If the. Contractor.does not, in the.opinion. of the. said Engineer, carry 
on the works with sufficient speed to complete the work at said dates, 
the Commission may, at its option, be released from this agreement, 
and the Contractor shall, upon notice in writing, immediately discon- 
tinue the works, and if required by the said Engineer, the Contractor 
shall immediately remove the whole or any part of the said equipment, 
to be specified by the Engineer, that has been delivered to the Com- 
mission, and the Commission may, at its option, proceed with the said 
works. The Commission shall not be liable for any loss, costs or 
damage arising before or after the release of the Commission from 
this agreement. 

(c) All the rights and remedies of the Commission and of the Engineer, 
acting on their behalf, may be exercised and continued concurrently 
or in the alternative. 

(a) If within twelve months from the date of the final certificate of the 
Engineer, it appears that unsound or defective material has been used 
by the Contractor, or the said works have not been executed in a sub- 
stantial, proper, and workmanlike manner, the Contractor shall be 
liable to the Commission for all damages arising therefrom. No certifi- 
cate payment, or other act, matter or thing done or omitted under 
this contract shall bar or prejudice the rights of the Commission’ in 
this respect. 
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(ce) Time shall be of the essence of this agreement. 

(f) For all purposes of this contract, notices shall be served upon the 
Engineer, or his appointee, in writing for the Commission, and upon 
the Manager, or his appointee, for the Contractor. 


(g) In case any municipal corporation which shall contract with the Com- 
mission for a supply of power, or any person, firm, or corporation which 
shall contract with any such municipal corporation, or with the Com- 
mission, for a supply of power, shall suffer damages by breach of this 
contract by the Contractor, and such municipal corporation, firm, 
person or corporation would, if the Contractor had made this contract 
directly with them, have had a right to recover such damages, or 
commence any proceedings or any other remedy, the Commission 
shall be entitled to commence any such proceedings, or bring such 
action for, or on behalf of, such municipal corporation, person, firm, 
or corporation, and, notwithstanding any acts, decision or rule of law 
to the contrary, the Commission shall be entitled to all the rights and 
remedies of such municipal corporation, person, firm, or corporation, 
including the right to recover such damages, but no action shall be 
brought by the Commission until such municipal corporation, person, 
firm, or corporation shall have agreed with the Commission to pay any 
costs that may be adjudged to be paid. The rights and remedies of 
any such municipal corporation, person, firm, or corporation shall not 

be hereby prejudiced. 


10. Neither party shall be liable for damages for breach of contract caused 
by strikes, lock-outs, accidents, ricts, fires, explosions, acts of God, war, or any 
other cause, reasonably beyond its control, and should any delay in the performance 
of this contract be caused to either party thereby, the Contractor shall not be bound 
to deliver or the Commission shall not be bound to accept equipment during such 
time, and the time for performance of this contract by both parties shall ‘be cor- 
respondingly extended. 


Provided further that the parties shall be prompt and diligent to remove the 
cause or causes of interruption, in so far as they are able, and when such interrup- 
tion shall have ceased, the parties shall be prompt and diligent to perform the 
contract. 


Provided that in construing this paragraph the doctrine of ejusdem generis 
shall not be applied. 


11. (a) If any difference shall arise during the progress or after the comple- 
tion of the works, as to any matter or thing arising under or out of 
this contract, such difference shall be referred to two arbitrators, one 
to be chosen by each of the parties hereto, and they shall choose a 
third arbitrator, but if they cannot agree, such third arbitrator shall be 
‘chosen by the Chief Justice at the time of the King’s Bench Division 
of the High Court of Justice. When possible the arbitrators shall 
decide such difference in a summary manner. Hither party may appeal 
from any award of the arbitrators, as provided by the Arbitration Act, 
R.8S.0., Chap. 62, but no such appeal shall be carried beyond the 
decision of the Court of Appeal of Ontario. 


(b) The arbitrators shall not consider any matter or difference which is 
expressly or by implication required or permitted to be decided by the 
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Engineer, or as to the grounds upon which, or mode in which, any 
opinion may have been formed, or discretion exercised, by the Engineer. 
If any such matter or difference shall arise, and the Contractor claims 

that such matter or difference should be determined by arbitrators, the 
Contractor may apply in writing to the Commission, to waive this 
paragraph 11 (6): thereupon the Commission shall appoint a time and 
place to hear any representations of the Engineer or Contractor, and 
the Commission may, in its sole discretion, waive the provisions of 
this paragraph 11 (0), and permit the said matter or difference to be 
referred under paragraph 11 (a) to said arbitrators. 


12. This agreement shall extend to, be binding upon, and enure to the benefit 
of the executors, administrators, and assigns of the said parties. 

In Witness WuerEor the Commission and the Contractor have respectively’ 
affixed their corporate seals'and the hands of their proper officers. 


Hydro-Electric Power Commission of Ontario. 


A. BEHOK. 
[Seal ] JoHN S. HENDRIE. 
Canadian Westinghouse Company, Limited. 


Paut J. Myumr, Vice-President. 
[Seal | Jno. H. Kerr, Secretary. 


MECHANICAL HQUIPMENT. 


The travelling cranes, oil tanks and heating boilers are the only auxiliary 
features which have as yet been provided for. ‘These were considered the most im- 
portant because they either had a bearing on the design of the buildings or re- 
quired installation simultaneous with the buildings. 

The heating and lighting systems, water pumps, oil pumps, and compressors 
and the necessary wiring and piping systems, are all receiving consideration and 
specifications are being prepared. 

Specifications for travelling cranes were issued in August and tenders were 
received from manufacturers of cranes in Canada, England and the United States. 
A full consideration of the different tenders resulted as follows:—Royce Limited, 
Manchester, England, will supply a 45-ton electric hoist crane for each Niagara 
Falls and Dundas, and Mussens Limited, of Toronto, will supply a 25-ton hand 
power crane for each Toronto, London, Guelph, Preston, Berlin, Stratford, St. 
Mary’s, Woodstock and St. Thomas. The tabulated tenders follow :— 


Form oF TENDER ATTACHED TO SPECIFICATIONS FOR CRANES FOR TRANSFORMER 
Srations—C. 90,719. 
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workmanlike manner all work required in connection with the manufacture and 
shipment of cranes, all according to the specifications and drawings exhibited to 


BI Ok ta tits re ings oon eR te complete for the sum of .........+++++4-- 
Dollars ($ ), the price for the cranes for the different stations being as 
follows :— 

Niaearas Wa lIS) sys neta mcbatene eecsumcet ete crit tase gnemttenn nek te oeieuatens $ 

PU Ae oe ree eee elena ea ce Nat Sa tinea toe ae odes babe Tore voelketa aie $ 

OPO DEO A tara oie aoa A SOROS SIR ORAL Wea eee Toe eas EN Sola cols enotes $ 

d Brey ils (oy «meee ere eg rte SE i Aree in) Pe ns ora acy cp reeeen ht a $ 

Lilia eee LRA Sina eos So on me ood Sa oe oO $ 

PPOSEOTIN eek cass Sree sae Tele Oo aie es ee ee Fe eer en, ee Lee $ 

je Yeu el hh le eetey Ml Pen ae petites ane DRG Sharan ng hasan inacennat OJ Gages OCC $ 
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eset ee epee Soa hil aint Laven eet further guarantee if the contract for these cranes 
ISSA WATCCUs LO! . . tGPA- ce ets On are ener ee to ship the crane for Niagara Falls 
within six weeks and for Dundas within seven weeks, on the receipt of order, and 
one crane every seven days thereafter until all cranes are shipped. 
further offer to deduct from the lump sum, the 
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Sete pee e Werth te Becks cree further Niold® 27. serra Peay tOmenter 
into a contract in form satisfactory to the Commission for the due and proper 
execution of the work at the rates and on the terms herein stated. 

ie on er Ca Ae OREN Pr rad herebyncertityethate. «1 gee. q-ipiat ler eres ve 
carefully investigated all conditions and items of cost which may or can enter 
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After due consideration of all the tenders submitted, contracts were awarded 


Niagara Falls—Royce, Limited, England ...... .. .......... $3,150 
Dundas— Royce; ‘Limited, :Hngcland: ss -F.. os. 5c ccle a selec eens 3,150 
Toren tO=— yl USSeHS, salted, DEOTOIMNUO! 7 ut. cele cs cee sus bivereeie sible LLLS 
London— = 23 ie st ee or evancen Bic te eens nA eee 1,145 
Guelph— ss és COUR AL s terse CAT age ane, HC dara ne 115 
Preston— - . FN OD Re nai ae, Sk Pe Sete ye 1,145 
Berlin— ab ab ed IC aUNaE 2 TM ate: Cee ay th 1,145 
Stratford— “ = UN ear eet g Rene pine geen: Reet 1,145 
St. Mary’s— “ : or i ihc cote stn: eke: META TRUE eens 1,145 
Woodstock— “ 2 SS Sg Paces EL Em Aen oye eer isc 1,145 
St. Thomas |“ as 5) DE Seo ee Pe, SA Me eg ar aAOe 1,145 

PEG tal Sect Sew ee See, ene ee ee te ee $16,575 


After specifications were issued it was found that it would be necessary to 
supply a crane for Dundas similar to that at Niagara. This was purchased from 
Royce, Limited, at the same price as the Niagara crane. 


SPECIFICATIONS FOR HEATING BOILERS. 


The specifications for station heating boilers were written and sent out to 
the various manufacturers during the latter part of September. Tenders based 
upon the supply of return Tubular Boilers were received on October 4th, but later 
new tenders were asked for covering cast iron Sectional Boilers as an alternative. 
The new tenders have been received, but no contracts have yet been placed. 

No boiler will be required for the Woodstock station, as steam for heating 
will be obtained from the boilers already installed in the present pumping station. 

A tabulated list of the tenders received is given on page — 


Form oF TENDER ATTACHED TO SPECIFICATIONS FOR BOILERS FOR HEATING OF 
STATIONS. 


WES ALS tea ice yy ae ee , the undersigned, hereby offer the Hydro-Hlec- 
tric Power Commission of Ontario, to furnish all the necessary materials, tools, 
machinery and other plant and to execute and complete in a satisfactory and work- 
manlike manner all work required in connection with the manufacture, shipment, 
and erection complete of boilers, all according to the specifications exhibited to 
Beis eRe nae anaes for the-sum of <2... @. 2.-s2.2."- Dollars (3 ) for 
coal fired boilers, or, for theeamrot 4.2) ah an ones Dollars ($ ) for gas 
fired boilers; the price for the boilers for the different stations being as follows :— 
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oe For Coal Fired For Gas Fired 
Boilers. | Boilers. 

=, RE Se a i ($ ) (3 a 
ER 6 asp alee Gp os bois soe ee sececd Gas ($ ) ($ ) 
RO tee POR IS), iin o wicaocewaurd oo Sebkcs ($ ) r ) 
SS Siac sa ea ($ ) ($ ) 
ee chai lalddcke ces ($ ) ($ ) 
REE ee rn Se eso) v's diwkce a 0 ($ ) ($ ) 
SN rs oc) og oh ew vim ins i045 HS we ($ ) (3 ) 
LS ee SO ee ee a er ($ ) ($ 
St. Mary’s...... 2.000005 cece cece c cece teen eens ($ ) | ($ ) 
a ($ ) ($ ) 
NINE Seer tt Ge pa ste te theses cae he. ($ ) ($ ) 

Sere ee OllePerchAM Ne! 26 eo eee ee ee es according to the en- 
closed photographs and drawings. 

| POD i ga further agree to furnish boilers as required and 


_ ship same f.o-b. railway sidings, but not including haulage to station site or erec- 


liori, for the following prices :— 


—— | For Coal Fired For Gas Fired 
Boilers. Boilers. 

cong I ea ($ ) (3 ) 
8 Sy A ($ ) ($ ) 
i OE sl SET 13 ($ ) ($ ) 
Sy SNE Oo Rg he nes a a ($ ) ($ ) 
eile fais aie se ence ses sees ($ ) ($ ) 
ee ss oid se sielc cee vee hs» ($ ) ($ ) 
OSS aS So ee ($ ) ($ ) 
Biratiord,......... leg DOE ee re ($ ) ($ ) 
Sn aol eae ga ($ ) ($ ) 
(ss ae Siete Sts PR rea ($ ) ($ ) 
re ees io oo op hoo v aisic nine be Bee ss ($ ) ($ ) 


See 6) 6 6) 6.6 10, 0. 2. 0 .¢ « 6 8 & 8 8 C0 9 © 8 


RNG es On is cin." doe ne a Bee oon to ship the boilers for Niagara Falls, 
Dundas and Toronto, within six weeks, and for London within seven weeks from 
the date of receipt of order, and one boiler every week thereafter until al! are 
shipped. 

19 H.E. 


: guarantee if the contract for these boilers is 
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ghee IRS PR cya ie fe | further offer to deduct from the lump sum, the : 
amount stated for the boiler for Paris station, if the Commission decides not to 
order one for that station. 


Guat eo (e1l6.0! @HOKC © NO. 101 O01 0 C290 S7e VO 6) 8 


into a contract in form satisfactory to the Commission for the due and proper 
execution of the work at the rates and on the terms herein stated and ........-- 
further agree to furnish security for the due performance of the contract in a @ 
bond for 25 per cent. of the amount of the entire contract, with satisfactory 
sureties. 


SoS edie Meare ug Ds herewith enclose an accepted bank cheque payable 
to the order of the Chairman of the Hydro-Electric Power Commission of Ontario, 
for the SUM OL... oa Roe ee dollars ($ ), being 5 per cent. of the 
amount of the entire contract. 

Nar aey Met od ae SP arse ey iene hereby certify that ........-.+--: have care- 


fully investigated all conditions and items of cost which may or can possibly enter 
into the cost of the work to ...-+-. 2.0 6esse see eees 


een Je NS cele ke No te: ©: 6 6. 0716) 0 60.) 6, Ope eee eg lentes 


i ole e cate ten, ene. oserre)ne) 6116, \> tn 16)).0) 16) 20, 0 eNO eer 
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SPECIFICATIONS FOR OIL TANKS. 


Specifications and drawings were issued in July for steel tanks requirea 
for the storage of transformer oil in each of the Commission’s stations. These 
tanks are to be of the plain cylindrical type, and two will be located in each of 
the station basements, one to receive untreated oil and the other to receive and 
store clean or treated oil. 

Tenders were received from several manufacturers on August 20th for this 
work and contracts were immediately let as follows :— 

To E. Leonard & Sons, of London, Ont., tanks for the stations at London, 
Stratford, St. Mary’s, Woodstock and St. Thomas, with a 10 months’ option for 
the supply of tanks for the Paris. station. 

To Goldie & McCulloch, I.td., of Galt, tanks for the stations at Niagara Falls, 
Dundas, Guelph, Preston and Berlin. 

To Polson Iron Works, I.td., of Toronto, tanks for the Toronto station. 

Tenders and contracts for the tanks are appended below. 


Hypro-Erectric Powrr ComMMISSION OF ONTARIO. Form oF TENDER ATLACIIED 
to SPECIFICATIONS FoR Orr. STORAGE TANKS FOR TRANSFORMER STATIONS 
—T. 90,718. 


Di age’ 


tric Power Commission of Ontario, to furnish all the necessary materials, labor, 


ing and shipment of oil tanks, all according to the specifications and drawings ex- 


hibied W0-ce ea es ye een complete for the sum of ..........-+--- dollars 
($ ), the price for the tanks for the different stations being as follows :— 
Niagara Falls......... Boe pe Palace Bering eens Sc leaesi cng 
Dundes ius cicS cs } ee ae oe Stratford......... Mer Ss 
Toronto... 6.5.2 Rae Deer ines re: St. Mary's... 0.8 Pee re 
London sc 6 3 eden or es Soitk ccd wo 83,8 Paris: 2oese00c2 Bos, heat ey 
Guelph ........ ar Bees ial bre wheres Woodstock ....... eS 
Preston... +2. 2: ace -se™ + on Ree St. Thomas..... no Bigaccmapigiistes 
es Pe EO ae BA ork a Pit further guarantee if the contract for these tanks 
iacAWaALrded ‘tOr. aoe ces etre eee ley to ship the tanks for Niagara Falls within 
byes. weeks and for Dundas within ........ weeks of the receipt of the 
order, and two tanks every ....--.- days thereafter, until all tanks are shipped. 
Sp spt eye My SV SEN gh ea further offer to deduct from the lump sum the 


eh ges Mere woe, Aenean arte ket herewith submits sketches showing the sizes of 
plates, reinforcements, etc., of GAG LAMM ecko ea eee een ee propose furnishing. 
PERT ee RR aN Haye Or further hold. «45%. facet + one ee ae Dedayate 
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After due consideration of the merits of the different tenders, contracts for 
tanks were finally awarded the following firms :— 


To E. Leonard & Sons: 


x 
2 
= 


ta —_ 


Hor Londolt—2 tanks we pete ee ce ets satel were seta $417 ; 
Stratford—2 tanks........... Ree uel Gusset at) em. ee 428 e 
SiveMary s-=2.tanks won: atte aes Re ata teg aoe 426 4 
Woodstock ——2 tanks re eae ke Be te ee 426 ' 
Sb To masas 2 tanks wane ares Ge ceor ys uch tee g omteers 424 i 
= Bo" Lo age an OR aR aL MEN «AS gine een $2,121 b 
PACS. AS OP tiONSl Ab... ts ees aks ck tads CD cee es 5 / 
Total with Parish: sos eee ee eee $2,551 ; 
To Goldie & McCulloch:  - ; 
For-Niagara-Falis—-2:-tanks “sk cicl esa ee eae ee ee ae $588 
Dundas—Z tanks 2 ec ps ee ee ore oem eae 578 
Guelph-—2stall ks oo Ss ae ae aie eee ae 430 
Preston—2 tanks ........ BAL OP Pes AC aN er. AE 430 
Berlin=-2 tangas cee oh me Se eee aac eae een MEET 430 
TPO, ie scenic eee Seles 2 eR wee eo eee co 2,456 
To Polson Iron Works: 
Kors TDoeronto—2 tanks .< oe eae be arse ee ree $435 
——— 435 
Grand total eae Se aes See Ae eee , $5,012 without Paris. 


Ill. MUNICIPAL WORK. 


MUNICIPAL DEPARTMENT. 


The Municipal Department was organized to look after the interests of the 
municipalities, to help those municipalities that have contracted for power, to 
make up estimates for those that wish information on the cost of power, cost of 
municipal distribution, etc., and to give engineering aid and advice to munici- 
palities who propose to make contracts with power companies. 

Taking these three divisions in reverse order, the work done is as follows :— 

Madoc: They planned to contract for power with a power transmission com- 
pany and we wrote several letters answering their questions regarding various 
points in the proposed contract. 

Weston: A representative from Weston secured information from the Engin- 
eering Department on the possible methods of furnishing that town with power. 

Aylmer-Ayr-Doon: Representatives have called and explained the method 
of securing power from the transmission line, have left model by-laws, and volun- 
teered any information needed. The following is a blank by-law submitted :— 


? 


MopEL. 
By-Law To SUBMIT A QUESTION. 


@ Uy) 0! 5@) (6 (6.6. © 6), 8 


By-Law No....... | 


To take the vote of the ratepayers of the City of................ entitled 
to vote on money by-laws on a question to be submitted whether the said rate- 


payers are in favor of a supply of electric power from the Hydro- Electric Power 
Commission of Ontario. 


NS eee a ee 


‘4 
AS 
a 
‘id 
fe 
e 
; 

5 
ie 
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_. Whereas the Municipal Council of the Corporation of............ deems il 
advisable to submit to the ratepayers of the said City of....................... 
entitled to vote on money by-laws a question as to whether the said ratepayers are 
in favor of a supply of electric power from the Hydro-Electric Power Commission 
of Ontario; } 

Therefore the Council of the Corporation of the City of .................. 
enacts as follows:— 

1. That the following question be submitted to the ratepayers of the Muni- 
cipal Corporation of the City of...................,.entitled to vote on money 
by-laws: 

Are you in favor of obtaining from the Hydro-Hlectric Power Commission 
of Ontario a supply of electric power? 

2. That the votes of said ratepayers shall be taken on this question at the fol- 
lowing times and places and by the Deputy Returning Officers and Poll Clerks here- 
inafter mentioned, that is to say (set out here, day and hour for taking vote, polling 
divisions, wards, names of Deputy Returning Officers, Poll Clerks, places of voting). 
The date fixed for vote not to be less than three nor more than five weeks after 
first publication of this by-law. (See Sec. 338 of Municipal Act.) 

3. A true copy of this by-law shall be published in the following newspapers 
on the days hereinafter mentioned, that is to say (follow ss. 2, Sec. 338, Muni- 
wipal Act), and a copy of this by-law shall be posted at (name four most public 

places for posting). 

0 UE GUE ie ane Cava leas haves 5: at his office in the Council 
CE i \wcsieyn se qe sos o> ime thes Cihy Ob." . as ee Bape ae e 5 
o’clock noon, the Mayor will in writing signed by ‘him appoint two persons to 
attend at the final summing up of the votes by the Clerk of this. Corporation and 
one person to attend each polling place on behalf of the persons interested in and 
desirous of the answering of the said question in the affirmative and a like number 
on behalf of the persons interested in and desirous of the answering of the said 
question in the negative, respectively. 


ete © © 6 © 86 e 6 0, @ 0 © © WH 
e 


the Clerk of this Corporation of the number of votes given in the affirmative and 
in the negative, respectively. 


Made, passed and enacted this ......----++++> GAYOOL sire ose wae 


eee, ele. 16) 67 O00 0) ORS. Oran Creer 0) 0) Se. Ole, 


wren et wireket oo Or Olne ie) 05 0.40.9) 1 0/6 IP T0282 )8 


NOTICE. 


Take notice the above is a true copy of a by-law passed by the Municipal 


Council of the City of.......----+-+-- Onitheyern Saar day of.....-+++-- 
And further take notice that at the hour, day and places therein fixed for 
taking votes of the electors the polls will be held. 
First publication.......--+-++++++er: Daye OL. cei tare 


Council] Chamber,......----+---+°° daycol igi. gies 
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EstiMates, Ere. 


Under the second heading, that is making up estimates for those who wish 
information on the cost of power, cost of municipal distribution, etc., the following 
work has been done: 

Brampton, Milton, Acton and Georgetown: At the request of these muni- 
cipalities estimates were made of the cost of 24-hour power delivered to their 
town limits at 13,200 volts in the following quantities: 


Georgetown for 800 h.p............. $27.17 per horse power per annum. 

Brampton ge SOUT DDS the hoes 28.93 

Milton “500 hep. een eee 38.56 . ‘4 s 

Acton © GOO oh piss teas eae 30.46 E : S 
2,500 h.p. 


These prices are based on a double circuit 110,000 volt line from Trafalgar 
(on the main Dundas to Toronto line) to Georgetown, with an interswitching 
station at Trafalgar and a step-down station at Georgetown, from which point the 
power is distributed to the above municipalities at 13,200 volts. 

The above amounts include all costs of transmission, transformation and dis- 
tribution and power at Niagara Falls at $9.40, which will be reduced to $9.00 as 
soon as the quantity taken by the Commission exceeds 25,000 horse power. 

These prices were submitted to the municipalities on April 19th, 1909. 

A canvass was made of the towns showing the following demand for SUES 
in this district: 


Total Maximum safe amount 
Demand. to be contracted for. 
ICULOR ERA Lie cid arch oeee ROUEN one oon ee 135 75 
DRAIN BUG 3) Ge Si stone ice we eo ne ee 400 
GeOreeto Wil ais o. Jak ee cae ce ee ee 277 250 
A 974, eeimomet ral eg wh coma paren Gein, Ole en Lat Naan Sh 715 500 
1,225 


Ridgetown: The power conditions were investigated, but no estimates were 
requested. The data are at hand when needed. 

Windsor: A power canvass was made of Windsor City in the early part of the 
year, showing a demand for about 1,100 horse power. Estimates were made of the 
capital costs of apparatus, etc., for transformation, distribution of power, also for 
street and house lighting, which are reproduced herewith: 


Toronto, March 31st, 1909. 
ESTIMATE FOR WINDSOR. 


Capital cost of 2,000 horse power switching apparatus in city 

station ;sequale: nines fice ec cea ee $9,123.00 
Capital cost of power distribution system in the city to serve 

1,056 horse power in connected motor-load. 

(Feeders and lines of 2,000 horse power capac- 

ity.) (426 horse power of this for water works 

puinps, during fires.) Equals............... 24,582.00 
Capital cost of street lighting system consisting of 110 arcs and 

450 80-candle-power Tungstens with necessary 

station equipment, equals.........0....2).% 42,849.00 
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Capital cost of incandescent lighting system to serve 10,000 16- 
| candle-power equivalent, with necessary station 
EGuP eI eu die tener io i sews a oe 42,500.00 
Walkerville: A power canvass was made of the town, showing a total demand 
for about 1,300 horse power. 
Sandwich: A power canvass was made of this village, s showing a total demand 


for about 60 horse power. 


_ Elmira: Estimates were made and sent to Elmira, giving the capital cost and 
annual charges on both single and double circuit transmission lines from Waterloo 
at 13,200 volts, cost of station equipment for both single and double circuit in- 


coming lines and the cost of distribution of power and street lighting. 


mates are given below. 


ESTIMATE No. 1. 


Prices of 13,200 Volt Power to Elmira. 


These esti- 
fe A power canvass was also made of the town and data on 
 ~ cost of electrical apparatus secured and sent there. 


esea | Capital y | Annual 
| Cost. : Charges. 
Estimated for 225 H.P. $ $ 

11 miles double circuit No. 6 wire pole line, at $1,700.00.......... .| 18,700 6 1,122 
mr Measuring instruments jn Klmira .............0c0.ssccecssevcseus ; 6 87 
- Disconnecting Station on poles at Waterloo...............000 00 ce0. 415 6 25 
; 205557 Po veces .| 1,284 
Engineering and Contingencies, 10 per cent........  .......e ee eeee Se ODOT es osc cy 123 
| | s 22613: eres 1,357 

' Interest during construction, 3 per cent ............0e soccer eneeee GT Gr his es, lee crete clon 

s PE MA)  Saee pancard eear ese a 
Interest at 4 per cent., Sinking Fund at 1.8 per cent. on $23,291.00. .|........)......02 1,351 
Line loss Er es oF NO ONE ee OUR BER REELS oem Dee he BAe eeleTe 38 
I eT NINE ore ona sia en's occ soso bbe oiee case ea chins |cgevieewe |e ceiedees 440 
Pere Annnal Ost Los transit «229 HiP sve ce. ccc cs cer wwceee tee) cenoeriselesseuinee 3,186 


Cost per H.P., $14.16. Total “cost of power to Elmira: $24.50 + $14.16 = $38.66. Total cost 


per H.P. to build, $103.52. 
July 8th, 1909. 
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ESTIMATE NO. 2. 
Oost of Distribution in Elmira. 
Capital “/ Annual 
Cost. 2 Charges. * 
Material needed in Station is: $ : 
2 Incoming line panels 13,200 W..al POU0T..-\. cis en ac sameetrs tse oe wie telarans 1,200 6 72 
4 Sets disconnecting Switches!13, 200 Vic... a. oie aeree a we eee 360 6 22 
3 100 K.W. 18,200/2,200 V. step-down tLANSLOLIICT Sahai 2 Wout a eee 4 ,200 6 252 
3 2,200 V. outgoing feeder panels, at $400... ......ccc esc eces seeces 1,200 6 72 
> Sets 2200 V. Lightning Atresters;al $003.00 2. pds ea vetoes eee 150 6 g 
uk Potential Transformer on 2,200 V. Busses.......... thd ae eee Sets 50 6 3 
1 Indicating Voltmeter on 2,200 Vit BUSSOSss sac Ree eae 51 6 3 
2 Sets of 13,200 V. Lightning Arresters............ 00 ceee-- nit Se 600 6 36 
BSCS Ot To CU0 Ve CHOKE, COlS: caw ace ote ae is ike lavabehiqine eee ee tols Generate 420 6 25 
COpDET WALI Pa PSba ORs tn ce vie ce tione—tc se feroi's toe tres ete eee viene ay, bh 100 6 6 
8,331 6 500 
Station of brick, about 30 feet by 20 feet by 15 feet high ......... 1,500 2 36 
Material needed for Power Distribut. on: 
144 Poles, at $10, erected with cross arms and braces............+. 1,440 8 115 
A70 insulators at 2oc.. erected ‘With pin. ..20 ws ews: ose os oe ee ; 118 5 6 
7,065 lbs. copper at 200., erected: SVeatlerprool wi wuss ese en rea. 1,413 2 28 
Incandescent Distribution on basis of 900-16 ¢.p., connected up at 
RE OU OL LOGE [i cei, obs wera ale wise oe rata lateta a as elemteeantt a ote ate atetetes cater foe 4,950 6 297 
Street Lighting on a basis of 80-32 c.p.,110 V. Tungsten lamps, con- 
nected in groups on service transformers, and switched on in 
Groups ab adUusk, ab'o.12. 00 Perelam pen, ons weve oe ieee cere 1,000 24 240 
Interest at 44 per cent., Sinking Mund at 128 percent c.cs tee ler eieetein oben ap ee ie 1,181 
Adm mistration and Labor sake veces. casters oes Wie Ore ere eres eee te Ts wastes amhe to Netohe whale etal] Siete tensteaeae 850 
Powercost per annum, 225 H. P: ,. at. $38.66 25.) sc oni stens so toes wifes se viele) > siete nae 8 ,699 
Dota lCa pital sGOS Lavews wc ccters alee sitet a eiree ues atele «stems oie 18 {7520 cee 1046 
Estimated Income : 
Street Lighting (charged off) at rate of 5c. per night per 32 ¢.p., all 
IST ROSS CAD Pee, bik we ie id evelte treo shle aeiers’e ce title ate asa seheclcierz is trios Talore aisue lela scetnictens 1,460 
Power sold (including water works) at $40.00 for 225 TE Posse Sicheieni as bee eee 9,000 
Incandescent Income, 150 services, at $18.00...  .. 2.206 ...0-0.2-sloee Rare eetl ee eve ore 2,700 


oeoeeoerereleeereoe ee 
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1 Incoming Line Panel, 13,200 V., at $600 
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ESTIMATE NO. 3. 
Prices of 13,200 Volt Power to Elmira. 
Capital + | Annual 
Cost fo iCharges: 
af _Estimated for 225 H.P. over a single circuit: | $ $ 
11 Miles single circuit, No. 6 wire pole line, at $1,110 ..... ... Pocwc Lone 6 733 
Measuring apstriuments-1m- Mlmira. 2: 2.54: os a ROR? See eae ae 900 6 54 
Disconnecting Station on poles at Waterloo ...................0005 | 200 6 12 
1S a1 Se ee 
Engineering and Cont:ngencies, 10 per cent..........; i Hain auspices dol em are cet 86 
3 | Pip 6h re 879 
Rerestaurime construction, 5 per Cent. ).2.66.. 0005 Sa cae ee ees BOOK 238 tale ee tere 
BeMe Ss aise 
ere ELD ORO Mec ere wae haan at Seu 
Interest at 4 per cent., Sinking Finidvat 1 -semem cents som $10,080) 201.7 ccc.n) ole a tots oreue 
Mises 12 sab S910. . seca kee fen ee NEE eee ce ee ees etd ive bay sea 75 
Operating, at $40 per Mile. 2. ee weer en tee cet erties oe roots: 440) 
Morar Annual Cost to transmit 220 HoP oe cee ee | hares renee Peer: 2,269 


Cost per H.P., $10.08.. Total cost of power to Elmira: $24.50 + $10.00 =$34.58. Total cost 


per H.P. to build, $67.02. 


ESTIMATE No. 4. 


Cost of Distribution in Elmira. 


——— 


Material needed in Station: 
he Ghiiclies, 19,200 Ve. ssc ccbecceecebeoeeee 
3 100 K.W. 13,200/2,200 V. step-down Transformers .... 


iim atsl anita Chel dy Co Susise. Sule Se FS SES, S 


‘a -ere 6 eLe ers. 


3 2,200 V. outgoing fender panels, at SAO Se eepereretee availa he wks Hoe one 


See Len eam i860 e061 628.1007 8 


3 Sets of 2.200 V. Lightning Arresters, at $50.. 
1 Potential Transformer on 2,200 V. busbars 
1 Indicating Voltmeter....... HANES To RON Be aR IN ea Pin cea gy rel ane areolar 
1 Set of 13,200 V. Lightning Arresters 
1 Set of 13,200 Choke Coils............ «. 

Copper wiring in Station,........ .---..0+- 


Rg levees ae (6 1 Tee eee, 6.6) 6 oS S81 S.-8 


Saree er OTe, Ue Ole Oe le ae e se) OO e SNS" S S659 S 
er ere @ 0) 8) 6. @:\0.,. 6 (16) 02 8) (4. S010) 08 © 


over ee 
Pea at On Oe ee, en 


Station of brick, about 30 feet by 20 feet by 15 feet highs testo ces 
Material needed for Power Distribution : 
144 Poles, at $10, erected with cross arms and braces.. 
470 Insulators, at 2d5c. erected 
7,065 lbs. of Copper at 20c., erected, weatherproof pace aes SP Meer 
Incandescent Distribution on basis of 900-16 c.p., connected up at 


eosceeervere 


Oe ahatekeiereL Sle :6.6.6.0 OL be eKOTe 610,80; 019) 0106) 521918 55 


nected in groups on service transformers, and switched on in 


groups at dusk, at $12.50 per lamp ......-.-++eeeseeereerr ree 
Interest at 43 per cent., Sinking Fund at 1.8 per cent ........--->- 
Administration and Labor........-.seecceceer rere ce cers reer rere 
Power cost per annum, 225 H.P., at $33.58. ....-..0-- eee e ere 


| Capital | ,, Annual 
| Costrinin oe Charges. 
600 6 36 
| 180 6 11 
4,200 6 252 
1,200 6 72 
150 6 9 
50 6 3 
Dl 6 3 
300 6 18 
260 6 16 
50 6 3 
7,041 6 423 
| 1,500 2 30" 
1,440 8 115 
118 d 6 
1,413 2 28 
4 ,950 6 297 
1,000 24 240 
[17 46210 ca oars 1,139 
ae ae Wy aA Pan 1,100 
Rh oet Siepeeanee 850 
ae piatet Sth ome taba peers 7,781 
NNN Meme rie 10,870 
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Norwich and Tillsonburg: Applications were received from the towns for 
price on a supply of power. At Woodstock was the nearest transformer station, 
estimates were made of the cost of transmitting power to Norwich and Tillsonburg 
from Woodstock at 13,200 volts. These estimates as printed herewith were sent 
to these towns. 


ie | January 6th, 1909. 


EstiMATES FOR NORWICH AND TILLSONBURG. 


A number of comparative estimates have been made for different amounts 
of power delivered at Norwich and Tillsonburg. 

Power is transmitted from Woodstock at 13,200 volts, 25 cycles, and is 
switched directly from the busbars in the Woodstock transformer station. For 
ten miles the power is transmitted over a double circuit line, open-air switches 
being placed on the end of the line, and branches run to Norwich and Tillsonburg. 
Single circuit lines for 300 horse power and double circuit lines for 400 horse 
power and over. The power is transformed at Norwich and Tillsonburg to 2,200 
volts. 

The cost of power at Woodstock busbars taken at $23.50. 


SCHEME (A) 
Tillsonburg, 300 H.P. Norwich, 300 H.P. 


—— Capital Cost. Annual Charges. Cost per H.P. 


$ $c. 
WNSORDUTE ok e oe eee nee nas 29 ,466 4,238 37.63 
NGMIUICH: coicok oud coe en Bltee mises 23 ,216 3,392 34.81 
SCHEME (B) 
Tillsonburg, 300 H.P. Norwich, 300 H.P. 


me Capital Cost. Annual Charges. | Cost per H.P. 


Se ee ae LRT PP, AAI OB Me at A a ee 


: $ $ | $c. 
TERISON ULE: poood 3 sn Sek. wie ka mare vac 27 ,970 4,058 37.03 
Norwich.......... SUA een |: 28 ,506 4,122 33.80 — 
SCHEME (C) 
Tillsonburg, 300 H.P. Norwich, 500 H.P. 


gi ra Cr 


—_— Capital Cost. Annual Charges. Cost per H.P. 


TH so DUTE wc cn os uke slats We eee 26,919 3,940 ; 36 63 
Nowaviahi sc -seatece dt ocle ahs. wistcc este 31,128 4,558 32.62 
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a SCHEME (D) 
B a Tillsonburg, 500 H.P. Norwich, 300 H.P. 
—_—_— Capital Cost. Annual Charges. Cost per H.P. 
ae $ $ 
‘Ti)lsonburg............ ped untae: 40,178 5,755 35.01 
Norwich........... tas emi oe « 20 ,669 3,094 33.81 
g 3 SCHEME (E). _ 
q Tillsonburg, 500 H.P. Norwich, 400 H.P. 
: sch ei Capital Cost. Annual Charges. Cost per H.P. 
a : ; 1.6 
SS a 38 ,694 5,588 34.68 
Rr as Ge Pais c's wise vo Secs 25 ,947 3,557 33.14 
SCHEME (F) 
Tillsonburg, 500 H.P. Norwich, 500 H.P. 


— Capital Cost. Annual Charges. Cost per H.P. 


$ $ c. $ c. 
Tillsonburg ..... Pome ey eee Se i. 37 ,631 5,474 34.45 
ey ee vis sas s\v's see's 28 ,581 4,281 32.07 
4 | SCHEME (G) 
| Tillsonburg only, 300 H.P. 
aa | Capital Cost. Annual Charges. Cost per H.P. 
« | $ $ $c. 
Mee PALISONDUTE.. 2... eee e ee eee tees 32,416 4 ,642 38.97 
SCHEME (H) - 


| Tillsonburg only, 500 H.P. 
=e 
a | Capital Cost. | Annual Charges. Cost per H.P. 


$ $c. 
6,524 36.55 


; $ 
LSS een noe | 46,715 


The on Capital Cost and Annual Charges are additional costs after leaving Woodstock 
for transmission and transformation. 


eh 
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For power at 12,000 volts at the town limits instead of power of 2,200 volts, 
the above cost per horse power can be reduced as follows, for the different amounts 
of power taken: 


For 300 H.P., costs per H.P. POC CSOL Oia oe cetlteh mien eles $3.25 
C400 nea Kd ie BARR SNE Se Serene Ck ata 3.00 
he OO ee Ans S < LAAN AR ROC Ity Beh Ri sadn ot 4.00 


A. power canvass was afterwards made of this district, and, using this as a 
basis, we estimated that Norwich could safely contract for 150 H. P. and Tillson- 
burg for 500 H. P. Assuming that contracts for this power are made, and thal. 
‘Springford will take 95 TW. P. and New Durham 50 H. P., the cost of power to 
Norwich would be $36.54 per H. P. per year, and the cost to Tillsonburg, $35.94 5 
Springford, $32.43, and New Durham, $62.56. Omitting New Durham from the 
line, the cost of power to Norwich would be $39.26 per H. P., the cost to Tillson- 
burg would be $36.40°and to Springford, $32.89. 


Norwich: 
An-estimate was made as follows, giving the first cost and annual charges of 
a distribution station. 


ESTIMATE OF COST OF DISTRIBUTION STATION IN NORWICH, 150 H.P. 


| First °/ Annual 

| Cost. : Cost 

Pe a lie en teary tte ab aael $ $ 
Cost of station 18 ft. x 20 ft. x 18 ft. TID |. cae OER See ae ome 1,300 2 26 
(ost ofdine Entrance. i. vie oes eis hee vse cues «a> suse eee emcees 25 a 1 
Tiset13.200 Vx Lightning Actestet ei... 5. 2 ssicem ne er eee 540 6 32 
shat Go eCholke-COLlS aes ee oe ake rae ar pecs a) este een 240 6 14 
1 ‘* Disconnecting Switches ....... Aa ck SAMMY Ce AEG RA resi aie ON Pe 765. 6 5 
17. P.S. T. hand operated oi! switch 13,299 PRL UEC» WR Repairer! 390 6 23 
3 50-K.W. 13,200/2,200 V. step-down O.1.S.C. transformers . ....... | 1,860 6 112 
1 hand operated sw. bd.,type 2,200 V.,T.P. S.T. oil Savion. eaeccs s : 175 Gas 1 
8 2200 Volt. Lightning Arresters 16. -. oeee eect were tere es tins 75 6 5 
1 Switchboard Panel with Indicating Instruments . ....--.+--+--: 490 6 24 
5 O80 ae hae 253 
Engineering and contingencies, 19% .... . Dia en enn any st ene BOB iit ome 25 
ORS Lc owen 273 
Interest during construction, 3%. ........ cece cece eens teens ee 168 6 10 
By. Fen ic gee coun 288 
Interest at 5% and Sinking Fund at 1% on $5,756 ....00. we eece cess feeee ees efer recess Lie COE 
Labor and attention at $25 per month...... 6... 0c es ce eee cee cafes eeeectesesnsce 300 
Lost power (5% of 150 H.P. at $28)... 2. es sees ccc csee ees Hebe eee e[ereeseselescese ss 1738 
Cost of distribution station per Year... ......05.+ cee eee eee | re Hees on a WN Retr da ge sp 


Cost per H.P. per year—$7.68 to be added to the cost of power at Norwich. 


North Toronto: Detailed estimates were made on street lighting as follows, 
and a map prepared showing the locations of the proposed lamps. These estimates 
were sent to North Toronto. 


ESTIMATE No. 1. 


re ae ve. a3 
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oo) iret cost and annual charges on an underground line from the high level 
pumping station to the corner of St. Clair Ave. and Yonge Street. 


First °/ Annual 
cost. 5 Cost. 
ae as, chy ; | $ $ 5 
6,000 ft. cable-duct installed at $1.20 per lineal foot (4 duct)....... --| 7,200 2 144 
Meee miaholes at $1G0 each... 6... kkk cect ewes ss etece’ eeences, | ‘1,920 | 5 96 
_- 6,000 ft. No. 4 H. & S. 13,200 V., 3-phase cable at 50c.............. | 3,000 6 180 
3 Lightning Arresters at Yonge and St. Clair.................... Ls. B60 6 21 
ae ih 1sy0o ee 0 me 441 
Be) Hingineering and contingencies, 10%..........0.0000 sucecceceseete TOBA RS eee : 44 
me. | 1B eee, 485 
Interest during construction, GSoC oceans aia eM Se ts FTE TR Aad 
es: T8201 5, aaa 
Meerinterest and Sinking: Fund at 6.3% on $14,120. ........00..002 seseleccceseclecccscee 390 
: Tota] annual (Sg tc Son gO Na at a oe US cael ou aR CID SD 1,375 
ey ; 
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EstiMATE No. 2. 


First cost and annual charges on the line from Yonge and St. Clair to the 
Pumping Station on Sherwood Ave. (18,200 volts). 

The poles already on Yonge Street can be used, and the poles on Sherwood 
Ave. are included in the distribution estimates, so that there will be needed for 
this :-— 


First ¥ Annual 
Cost. , Charges. 
Extra cross arms, pins, insulators, etc., on poles already covered $ $ 
on Yonge street and Sherwocd avenue, 163 poles at $3 per pole. . 489 6 29 
40,950 ft. No. 4 copper, one circuit, at 126 lbs. per 1,000 ft. at 20¢. 
per Ib erected $26.20 ii.0 «catenins somes sae nine ier e aerate 1,032 2 21 
Line hardware and guyS.....- cece cece eects terete ese ctette 50 6 3 
1 Incoming Line Panel 18,200 V........ ence cece cece tree reees 1,200 6 72 
1 Set 13,200 V. Arresters with Coke coils.......---++-+++++: 680 6 4} 
1 13,200 V. Line Entrance... ..........+- sees eerste ese receserers 50 6 3 
aZDOL.| is csaes 169 
Engineering and contingencies, 10% ......-.. ee eee eee terete reese DOU |e seielehecrs 17 
‘ vis) eee 186 
Interest during construction, 83%...... 0 6. eee ee cee ee cere eee ees PAG) es eee 
B70G7 sin tees 
Note—If the staticn is located at Montgomery and Yonge there 
would be the following reductions:— 
{EPOCH Of WITE os foc. oc tg vse hol ene nase ots © nies owe se 484 Qua 10 
Extra cross arm, etc, 40 poles at $3....... 2. eee eee e ee rete 120 6 7 
GOR ASE 17 
Engineering and Contingencies, 10 per cent..... ite ety | ites eae CO.Ah aes 2 
6645/5555 Saee 19 
Interest during Construction, 3 per cent........ Mp mn ae Tk Sere et anes 2042 oie See 
O84» (0 5 Saas 
We will continue with the assumption that {he station is to be at 
the Pumping Plant. 
Interest and Sinking Fund, 6.3 per cent. on $3,967. ...... 6. cere ence leet eee ec teec cers 3 259 


Total Annual Charges 00 0\/wvivodsinie tease sins ssn eens haem ees ee Gaeta 


THE HYDRO-ELECTRIC POWER COMMISSION. 247 


EstiMatTE No. 3. 


First cost and annual charges on the station and distributing system. 


bes : First apis Annual 
Cost. S Charges. 
ae ; $ $ 
Cost of addition to the Pumping Station............... Feast eras 1,000 1 10 
921 Poles, complete, erected with bolts, nuts, crossarms, ete., at $11, 

PREC es oie as ac say Vk Ie Saeed ese hg bile 10,131 6 608 
1,517 Insulators, with Pins, erected, at 25c ................. fers 379 6 22 
144,450 feet No. 6 copper wire, bare, at 80c. per 1,000 feet, and 20c. per 

“8 ES ST ae es Se a ean ea et aioe ie oe a 2,ail 2 46 
Line Hardware, etc........... Pl bawicnre LPG oe Soe Se 100 6 6 
2,100 light capacity, 13,200 V., primary; 4 ampere rectifier equip- ? 

ments, complete, with all details, erected complete, at $6,200 

each...... + oy yah Ue SEN aS Bee EN eRe ee ars ee gly OA te are ee 12,400 | 6 744 
180 Metallic flame are lamps erected, complete, with cut-outs 

RTM ee os yin 64 a os ss TS a AON PE te, Air RR RR a 8 ,550 6 513 
See ndeuShars if StatiON i..s sss caus seu eb ds Gbdenbesevecsccs 100 6 6 

BEDE e ee 1,956 
Engineering and Contingenc‘es, 10 per cent........ 0 2... eee eee eee Big A OP Ne ok 196 
DO,409. eae ee 2,152 
Interest and Sinking Fund, at 6.8 per cent. on $39,622.............. AOA ie mek oo econ 
BY 562271 aa eee Gs € 
interest and Sinking Fund at'6.3 per cent. on $39,622. 22.0... cee lee eee celee eee cen 2,496 
rele: eee pe ek «4 4,648 
EstiMatTE No. 4. 
Annual cost of operating 175 Lamps. 
Dente NG i —Undereround Lite... v.02 .ei see eee eee cent tees ee goer en ee ar nae) 3 Rs ds 

“ Be OE NOAE DING. ions wietoaie glee Shoe sie oot Wisin 'e oe eae tino Kpie <eceernieleie 436 

5 “ 2 Station Equipment and Distribution System. ............-.+-: itekee. 4,648 

MMPration it StatiOn—LAbOr... seo eee ee nee cers enon see eeseeteeesatesatens 900 
Mero Power-104 HP, at $25... coe cece cece cece rete tees inten cesses eee nees 2,600 
eet or Proct, Power—> H.P., at $25. floc ec cee cece ee tree cst re eens ence reese ss ens 125 
NN eS 0 LAT Ne ce sale oa wivrn nie soso kw vec es ewe e er Pen ewe ee sae in wy get A icin titres 1,006 
SpE eT a TLS COSUy a a eccas peo msgie oh aoe a oe Mein Sh we Sel Mie w wiwieinl t= Pah $11 ,090 


eee cost per lamp, aS 

Capital cost per lamp, 82. paste 
Interest is figured at 5 per cent., and Sinking Fund Charge at 1.8 per cent. (retiring in 39 
years), making a total of 6.3 per cent. 


Dundas: This town asked for a price on power and the cost of distribution, 
ete. We also gave them an engineering report on the present franchise of the 
Cataract Power Co. We have given them information to use In passing a by-law 
authorizing the Council to contract for power. 


Paris: A request was made for estimate and for the visit of an engineer to 
the municipality to ascertain the power conditions. 

Burford Village: Application was made through resolution of their Council 
~ for a price of not less than 50 and not more than 100 horse power delivered at the 


village. 
e0-H.E. 
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SE ne ee 


Port Stanley: Application was made for a price of power delivered to the 
municipalities. The estimates will be made up and submitted immediately. 


Out of the municipalities that have contracted for power, Toronto, Guelph, 
Berlin, Woodstock and London, all have their own engineering departments who 
are planning the work and apparatus for their system. We have given help to all 
the municipalities on many questions, as follows :— 


July 28th,1909. 
BERLIN. 


ESTIMATE OF OVERHEAD LINE FROM COMMISSION’S STATION TO BERLIN STATION. 
4,600 FEET—13,200 VOLTS. 


60 Poles, 40 feet high, complete with cross arms for double ‘eircuit, three-phase Gee 


and also bolts, nuts and braces, at $15 each (octagon shape, painted), erected... $900 
378 Insulators, complete, with pins, at 3dc., CYECTOR Soo cole Re ea alee he lodaretaleton 132 
29 ,000 feet No. 0. B. & S. bare copper wire, Nos838 at oUCsperslibimc adem sites tee 1,960 
Extra line hardware, etc............-. Pe Lae ae eee RN ra ek Oe eS Ae AS 200 
Two sets 13,200 volt electrolytic lightning arresters, at SSBC Ne ais Roe Cer ee eateries 672 
Two sets 13,200 volt choke coils, $120 20... cece eee ccc eee e eee eee rere e erence 240 
$4,104 
Engineering and Contingencies, 10 per Cent. ......62 coerce eee e nent eect ereneeecs 410 
$4,514 
Interest during Construction, 3 per CeNt...... ceece eee rere cece cere cere rte reees cans 135 
$4,649 

ESTIMATE OF UNDERGROUND LINE FOR COMMISSION’S STATION TO BERLIN SUB- 

STATION. 

4,600 feet of 4 duct conduit at 75c. per duct foot ......... cee eee eee eee teen cence $3 , 450 
en manholes, ab SLOO each sy ccc aera eres eee oe sw elec to wre sere my oases nee seco 1,000 
9,200 feet No. 9. B. & S. lead covered, 3-phase cable at (TOGe DelilOOlnas: as cance Slee 6,440 
$10,890 

Engineering and Contingencies, 10 per Cent. ...... ee cece cece cece eee e cee eeee os Ks 5B 


$11,979 
Interest during Construction, 3 per cent.... .. ccc ere eee e re ree setter cece se reeres 359 


—_—_—— 


$12 ,338 


Toronto: Considerable work has been done in surveying rights-of-way to the 
Toronto station, and the plans and specifications drawn up by the City Engineer- , 
ing Department, for station equipment, conduits, etc., and the methods of charge 
for power and lighting have been considered and our advice given. 


Guelph: An estimate of the cost of power to Guelph under the present con- 
tract with varied demands for power was made. The requirements of the Guelph 
Agricultural College were investigated and a report made. 

Berlin: Comparative estimates of the cost of overhead and underground lines 
from the Commission station to the municipal station have been made for their 
use. 


Woodstock: Some work has been done in arranging the Commission’s station 
and the city station for operation as a unit. 


London: Several estimates of the cost of power to the London Street Railway 
Co., under different conditions, were made for the city. 
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An estimate of the cost at the lines between the Commission’s station and the 
city station were made on the basis of all overhead construction composed with a 
line partly overhead and partly underground. An estimate was also made of the 
cost of the transmission lines between the Commission’s station and the South- 


Western Traction Company’s power house, Asylum and the city’s east end stations. 


Hamilton: Estimates were made of the cost of power to Hamilton on the basis 
of the following demands: 


Demand. Total cost per h.p. Sinking Fund charge. 
1,000 hp. - $17.92 $1.52 
1,500 h.p. 17.50 1.39 
2,000 h.p. 16.65 1.26 
2,500 hp. 16.138 1.19 
3,000 hp. — 15.79 1.14 
4,000 h.p. 15.55 1.13 


Some of the municipalities have not been in a position to proceed with plans, 


owing to various reasons, and those towns have had help in various ways. 


Ingersoll has been visited many times in an endeavor to help them in their 
‘consideration of local questions. Estimates have been made of the cost of power 
distribution, and these are now being used as the basis of a money by-law which 
will be voted on early in January. The situation in Ingersoll is peculiar and we 
have made many efforts to solve it. 


Galt has been visited many times and help given them in their efforts to solve 
their local difficulties. We recommended an engineer to give them an estimate of 
the value of the present plant. This has been made, and negotiations to purchase 
the loca] plant are now in progress. 


New Hamburg has decided to secure by purchase the plant now operating in 
that town, if a favorable price can be made, and to that end has asked us to 
recommend an engineer to give them a valuation. This engineer is now engaged 
on this work. Several visits have been made to the town to give them information 
and aid. 

The following municipalities have requested the Engineering Department of 
the Commission to act as consulting engineers: 


Waterloo was visited many times and data secured for making up a proposed 


distribution system. Arrangements have been made to take over the local plant by 
purchase. The Council has been granted the services of the Engineering Depart- 


ment of the Commission to act as their consulting engineers, and a proposed 
station, and the apparatus to be used therein, has been laid out for them. Appli- 
eations for tenders for this apparatus are now being drawn up. The station is 
being built. 


Hespeler: Estimates have been made for this town on power distribution and 
station apparatus cost as follows. Hespeler has been granted the services of the 
Engineering Department to act as their consulting engineers, and the specifications 


and form of tender for their apparatus are now being drawn up. 


DISTRIBUTION ESTIMATES FOR HESPELER. 


Power will be delivered by the Hydro-Hlectric Power Commission to Hespeler 
at the Hespeler municipal station over a single three-phase line, using on Main 
Street the poles to be erected by the municipality. 
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The power for the Forbes Woollen Mills will be tapped off from this main 
line where it passes the mills. 

The 6,600 volt line will run on the north side of Main Street and will cut 
acruss the river to the municipal station. 

We have made two estimates as follows :— 

Estimate No. 1.—Cost of an extension to the present building, and cost of 
station apparatus. | 

Estimate No. 2.—Cost to distribute power, including feeder panel, etc., and 
poles on Main Street. 

New poles have been estimated on in all cases, although some of the present 
poles might be used to carry the power distribution wires. 

The synchronous motor figured on in Estimate No. 1 operates from 6,600 
volt busbars. 


HESPELER. 
ESTIMATE No. 1. 
PR Capital °/ Annual 
Cost. ° jCharges. 
$ $ 
Extension to present building .........6 weeeee eee e eee teen : 500 2 10 
1 Incoming 6,600 V. Line Panel. 2.0 22.60 ses e ee cece ese ed eet eens 780 6 47 
1 Set Disconnecting Switches ......... cece cece ee ee cence eee ees 45 6 3 
1 Set 6,600 V. Lightning Arresters ...... ss a Tid weaned ees seat enh ies 265 6 16 
1 Set 6,600 V. Choke Coils 2.2.2... ccc eee cece eect eee e cee es 150 6 9 
Ps Potential. 1 LANSLOLINENS |b sclk aces aig vores Meier ea ee baie ae 302 6 18 
PO VOltHICIEl 2. 22 ie tesa s nies bauer olla aroem's Siri ai Beate MLS hee ac ee aaa 50 6 3 
6,600 Volt Busbars and Wiring ............e sees eee eens cite ees 100 6 6 
1 6,600 V. 100 K. V. A. Synchrenous motor to drive present gener-| 
FE 0, Aa OG aR I eee ey th MERE aera ee arate MEE, OA He 3,800 6 228 
ta tion. Wiring atid \LADOPS .ca.d ceri oeimel oi cee oot maymnts oleae Retake 200 6 12 
Gyles seek 352 
Engineering and Contingencies, 10 per cent..........  «.- BPR en tige 2 oa 1 LS is Carney seme 35 
FG PROS Sing 387 
Interest during Construction, 3 per cent...... 2. ccc cece ee eee ee COE as eee 
7,015 Joes cto ee 
HESPELER. 
ESTIMATE NO. 2. 
AeA be Capital °/ Annual 
Cost P Charges. 
) es ik ak § 
71 poles completely equipped with cross arms, etc., at $11.00, 
APECLOU Toit ses sieine heen ae Skt gle Hin. ah Ntnatst ota on Atatert etc 781 8 63 
100 Insulators, with pins erected, at 25c. each. ............--- 220 25 6 2 
7,212 feet No. 6 copper, bare, at 100 lbs. per thousand feet, at 20c. 
erected...... UIE Pe a 8 or Ne Wem eae aie fete Set ALi Gatos See 144 2 3 
Guys, line hardware, etc. ........- sce eeee eee e cece es cece eee eens 25 6 2 
16,600 V Power Feeder Panel........-..0 2. sees sete esse cee eee 600 6 36 
1 Set Lightning Arresters, at 6,600 V., complete with choke coils. . 415 6 25 
4900 tS Ses 131 
Engineering and Contingencies, 1O DERICERUS Corer ee bone oe 199 is a ee 13 
2180s 125 kee ee 144 
Interest during construction, 3 per cent. . 1.2... 2.50.2 s eset cree 1G) | kk cae eis 
2,205 bss dete ok oe Oe 
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SUMMARY. 


* Pot mate eR ete on Ate i ee ies 8 Ih ose s ow lee e  a 
m eos ike et 48 AAO a ee re ET tc A Ea a pia gees Sone it 


) 9,270 $531 
{nterest, 5 per cent.; Sinking Fund, 1.8 per cent ; yh 


eo 2b ee ee eeee7 ee ee ++ eo ee BHBe ese 


Preston: An estimate was made of the cost of station apparatus and line 
material as follows :— 


es Estimate of material and apparatus required to run a 2,200 volt power line 
from city station to power users: 

4 Assuming that a new 2,200 volt, 25 cycle three-phase power circuit is to be run 
a from the power house to the power users listed, the following material and ap- 
-  paratus would be needed. The main line runs from the station south-east on 
_* King Street to Union Street, with a branch on Eagle Street to the mills and the 
sear company, and a second branch on Guelph Street to Ballantyne’s. We have 
estimated on all new poles and step-down transformers for all power users, and 
reductions can be made for such of the present poles as can be used for the power 
users who can use 2,200 volt power and therefore would not need transformers. 


Capital °/ Annual 
Cost. : Charges. 
. ae $ $ 
Conductors, 7,398 lbs. at 20c. D.B. Weatherproof..........-.....-- 1,480 2 30 
c 96 poles at $11, erected with crossarmMS............+-. esses rere 1,056 2 24 
318 Insulators at 25c., erected with pin ............ wee cece eons 20 bee 
IS EE a cil et Cink SNe reir Arana ny 101 Ses B28 
«11 Sets of Lightning Arresters at $25 .......... 0... secs eee e eens 275 6 17 
Medio — * Pnses at $12... ke cee eee teen eee ree teense eens 132 6 8 
ee ATU WATE. CLC. 6c cee ccc see neds sda cbecnteecanesweyes 100 6 6 
Engineering and contingencies, 10% ...........002 cece erect ee ee ee (pee ae 48 
ae TAG eee 526 
Interest during construction, 3%..... BP Maree Vir Meese So ccy, Celia fr e's AD Ts chiucee ore aeons 
SS SU TSEL eyes octet ale kc 
Paterests 5 Sinking Bund, 1.87). ..5.- 6... ee eee eee ween nett see nian cess isenere ns 557 
SON ReaD cee 1,083 
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Estimate of Apparatus and Material in the City Station. 


Capital Y Annual 
Cost. . Charges. 

$ I $ 
didncoming like patel si) ac cee ee ee RASCU ee ate cna aang © 780 6 47 
2-oG00V > Bus Potential Transformers... 20.4065 a ee 150 6 9 
AV OMMECtEr OU DUSDAES ile «See he eee oat cee a Cee ee ee 50 8 3 
1 Set Disconnecting Switches ...... Sere aeate tte eletete Pe 90 § 5 
BUSDALS RO AWITisie he ey ey fee oahe Skink ae) Un ey ee 100 6 6 
Lie CPANEL. Necks eatmonn CA ay crt tae nee Ua woe ok She Lal gees 59 6 2 
nower Heeder-b ancl: 2 e00nVieits ieee ey a ee ee ae 400 6 24 
de et.c.c00: V.tiehthine\ Arresters aus yes icin eee Cees 100 6 6 
1 Panel for the control of Magnetite Equipment. ................. 400 6 24 
1 2,200 V. Magnetite Equipment for 50 Lights..................... 2,000 6 120 
1 Synchronous Motor Feeder Panel, at 6,600 V. .................. 600 6 36 
1 6,600 V. Synchronous motor for driving present 60 cycle generator. 2,800 6 53 
we Peeder Panel (2,200 V,)'for motor or pumps... ee 400 6 24 
fotrancstormer: Panel 0 O00. 2 eee. eh oe ee ee 600 6 36 
1 Bank of 3-100 K.W. 6,600/2,200 V. Transformers ............... 3,500 6 210 
Engineering and Contingencies, 107... s...0). cn ee 1,202 6 72 
Te 222 i eee 793 
hlcreshednriin Constructions: skews vice ee ae 397 6 24 
1S 610 ae er 817 
Pierest co. vand sinking Hind, V8 orl dic hn aire Oia ert atet se cal le Hua | 9265 
ie Prete epee yale 1,743 


‘The Engineering Department is now acting as consulting engineers for the 
town of Preston by the consent of the Commission and at their request. Tenders 
for the electrical apparatus have been secured and orders should be placed very 
soon. 

Stratford: Data have been gathered and estimates made upon the power dis- 
tribution system and the apparatus needed in a sub-station. Efforts have been made 
to buy up the local plant and an arbitration board has been appointed to determine 
a valuation. The situation has called for considerable of our time and attention. 
We are now by the request of the Council acting as their consulting engineers. 


re 
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2Do 
STRATFORD. 
Station Equipment. 
First 9 Annual 
Cost. fo Charges. 
, $ $ 
4 Sets 13,200 V. Disconnecting Switches, at $50 .... 02... . 2. eee 200 6 12 
Zio as Lightning ‘Arresters, at $350. 0.6.22... 6. seas TOU ier teas 42 
Zu s sf CHukerCoOls wat Stoo ets sk oes ekice cee Re seek 250 6 15 
Pameomane bine Lanels, atrolO00e, occ. cece ck ewes ce eine sees ebeaes 2,000 6 120 
215200) 110-V. Potential Transformers, at $170. 20. 62. cece ee 340 6 21 
PET OMe OEY OLGINE LENS) 2 D4 % ad nore o Ok ee es bilo oie minder. Sainacdolceas 90 6 5 
3 50 Light Magnetite Equipments, 13,200 V., complete, with panels, 
eee ee betes, Cong oS aoe del tee Kee eis ES hel Were we ge be 7,000 8 560 
1 Transformer panel for 13,200 V. side...........2..- Ne ape Che hepa 600 6 36 
3 100 K.W. Transformers 18,200/2,200 V. at $1,000............ 2000 3,000 6 180 
Msyviciranvus niovor panel at 13,200 V.. oo. vce s 5 cee od vwlee ees coe . 1,000 6 60 
1 225 K.W. 13,200 V. Synchronous Motor........ A Sere tet tee Ve nar Ba 6,000 6 360 
Pee 00. Vawteeder Panels at $5002. 2... b cisions cate asic» oes 8 Ao Da eee 1,000 6 60 
Heee00/ FID VP Olential Pranshormer:: cc sicieisaiaterct sso et esas vs 6 ; 60 6 4 
SEB UA ULOU seer ata cite see oe Sate eee ee ee ee Sec cee eve 200 6 12 
Nene MACHINE. E OUNGA LIONS OCLC iiss cts so oteiecleek Geisha the la cid ie ecoe cate 500 1 5 
PUNTA a PNAS OL Ce Oot te DN ieee nee ePa 2 eet avo oieje''e = ks cco0iin,e 250 6 15 
2 LOU le ato areas 1,507 
Engineering and Contingencies, 10 per cent... ........-2-eeeeeceee Sd Oaibat Ae aches 151 
26, 500 te aes 1,658 
Interest during Construction, 3 per cent. ......... coves soocees TOD beet. He er nie 
26 Tb eee nen 
STRATFORD. 
Tine Equipment. 
First °/ Annual 
Cost. 2 Cost. 
$ ie 
381 Poles, at $12 each, erected with cross arMS........++ s+++eee 4,572 6 274 
1,201 Insulators, erected with pins, at 35c..........50+-+-0-05 ora 421 8 34 
9,985 lbs. of Copper Conductor, bare, erected, at 20Gs pet Dua vases 1,997 2 ay 
PcePan NO LUALTUSVATE isis bes ces 5 e's w 0.d5 0 4 le vials os er tor 200 6 12 
100 Magnetite Arc Lamps, 4 amps., complete, with cut outs and rn 
HANG Eas 26 R40 oo roe faleccinle eos poole e wieveres cchaneeae ae esonever .| 4,000 6 240 
100 Series Tungsten Lamps, at $2.25, plus $1.25 installation ......++ SOU; Ve. cuales Rae 
100 Cut Outs for Tungsten units, at $1.40, plus 35c. installation 175 : i, 
100 Brackets and Sockets for same, at $10 ..........02005 seeeeees 1,000 
bay fl Bk ene 671 
Engineering and Contingencies, 10 per cent...........--- Pr ee 1,272 |...00+0- 67 
4B. O87 alien sues 738 
Interest during Construction..........+eseeeeeers o Boake. bee Ns A208 er soccs te eee 
14,407 ees Coe 
Lost Power—10 H.P., at $9.40..........-- body Siete ae sins penal be ore EN > URN ater ate nd 94 
832 


eoecveerevejeeeo ee @ 
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SUMMARY. 
First °/ Annual 
Cost. 2 Cost. 
. $ $ 
Station Hatipmenty s abe ew to ee a nie ic eeaet oie  e go eres SO S27 ace ee cee 1,658 
Line Matipmentis cs fii coc ee cece cs diedie eo eettt eas sibiceic ttn ee LA aOT See 332 
New: incandescent Services. 26)... <2 its sie oe ee 4,000 6 240 
Remo ing Staton eco fen. se cei. era tc, Reine me 7 eon 2,000 2 40 
: 46,681 |........ 2,670 
interest:and Sinking ‘Fund, 6.8 per cent..:.. ..440 ss. bas ee eee 3,174 
wa Sa aleaih aie Se meee 5,344 
J 


St. Mary’s: Many questions have arisen calling for our services to make mat- 
ters clear to the Fire and Light Committee and to the Council. While the Engin- 
eer and the Committee are drawing up the plans for the local distribution system, 
and for adapting the municipal plant for Niagara power, we have been asked to 
serve as consulting engineers on many questions in dispute. | 

St. Thomas: As consulting engineers for St. Thomas, we have laid out a com- 
plete system for their various services. This has been accepted by them and we 
are drawing up specifications and applications for tenders. Considerable pre- 
liminary work has been done and plans have been made to start work. 


MEETINGS oF MUNICIPAL ENGINEERS. 


At our advice and request the electrical engineers or superintendents of the 
local plants of the various. municipalities who have contracted for power, held a 
meeting in Toronto on September 29th and 30th, to consider engineering questions 
of general interest to the municipalities. This meeting was a pronounced success 
and resulted in a decision to hold these meetings as frequently as possible, es- 
pecially during the time when plans are being made and specifications drawn up. 
Three of these meetings ‘have been held, each lasting two days, and Mr. Ross, our 
Consulting Engineer, has acted as Chairman, and a representative from the 
Engineering Department has acted as Secretary. After each meeting full minutes 
of same have been sent to each municipality under contract. The Engineering De- 
partment has investigated many subjects for the Municipal Engineers and has 
written reports on them calling for considerable time and attention. 

Copies of the minutes and of these reports follow :-— 

Minutes of the Joint Meeting of Municipal Engineers and the Hydro-Electric 
Power Commission, held on Wednesday and Thursday, September 29th and 30th, 
1909. 

In accordance with the invitation of the Commission, a meeting of the engin- 
eers of the following municipalities and the Commission was held on Wednesday, 
Sept. 29th, 1909, at the offices of the Commission, Continental Life Building, being 
afterwards adjourned to Committee Room No. 1 of the City Hall. 

The meeting was called to order at 2 p.m. and the municipalities were repre- 
sented as follows :— 


POL OHIO ON Sor er Ves ees K. L. Aitken. 

Tondon!. iets £457 eee ee EK. I. Sifton. 

Si. Pinhiec ck Se ee oe een Jas. A. Bell, George Gill. 
DO ASTOCH fod roe ee eee J. S. Archibald. 


a 
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aN Son. Sloe ee ee eS L. H. Reesor, W. R. Reynolds. 
BEE LLOTE Scie om ve ce Mayor Dingman, Mr. Barnett and R. H. Myers. 
TASS 11 1 RGR ra an i E. Richards, J.J. Heeg. 
BORN SS. ese. 0. sa Je Philip; Mayor Hahn: 
Me SBR ler ce se 4 Sah L. E. Weaver. 
CLE GOT a RS le a Mayor Weidenhammer. 


The engineering interests of Waterloo were looked after by Mr. E. J. Philip, 
of Berlin, and the interests of Preston, Galt, New Hamburg and Ingersoll by the 
engineers of the Commission, as these municipalities were not represented. 

The Chairman of the Commission, Hon. Adam Beck, welcomed the delegates 
and gave a short address outlining the reasons for calling the meeting, as sum- 
marized in the invitation, and giving a report of the progress of construction 
work. 

After the address a general discussion took place on questions of general in- 
terest, the opportunity being used to take up questions of policy regarding exist- 
ing franchises and regarding the sale of power to interurban railways by the 
Commission. 

Mr. Ross, Consulting Engineer, took the chair and outlined the discussion 
to be followed and gave a general resume of the questions of interest to be brought 
up. 

: The question of voltages was then taken up and a very animated, interesting 
and careful discussion took place. The main questions discussed were the advis- 


_ ability of distributing overhead at 13,200 volts, the sale of 13,200 volt power, 


the best voltage for motor power, the proper voltage for incandescent service, and 
the general questions of power and light distribution. 

After lengthy consideration the following resolution was moved by Mr. Sifton, 
seconded by Mr. Philip: “ Whereas the consensus of opinion is that 550 volt for 
power, 110 and 220 volt for lighting with 2,200 volt for intermediate voltage, where 
needed, be considered as standard by the engineers; be it resolved that each repre- 
sentative study his local conditions in this connection in order that the difficulties 
to be surmounted, if any, may be considered at the next meeting.” Carried. 

The question of frequencies was then discussed and the delegates reported on 
the proposed action in each municipality, to adapt their present services to 25 
eycle power. It was then found that the same general practice was to be followed 
in each municipality, that where the present service, whether 60 cycles or direct 
current, is satisfactory it should be maintained driving the generators by a 25 
cycle motor, but that all new work, overloads, if any, and the outskirts be served 
‘by 25 cycle power for all purposes, gradually reducing the load on the generators 
by changing over to 25 cycles whenever a transformer is to be replaced, a motor 
is outgrown or worn out, etc. The ultimate outcome of this gradual elimination 
of all but 25 cycle services was generally felt to be one for which a solution was 
not necessary now, and it was therefore moved by Mr. Richard:, seconded by Mr. 
Archibald, “That the meeting felt that practice should tend to 25 cycle for all] 
purposes.” Carried. 

The subject of Station Transformers was then discussed and after some gen- 
eral talk a resolution was moved by Mr. Richards, seconded by Mr. Archibald. 
“That the Commission be asked to obtain prices on single-phase and three-phase 
transformers, and study the question of recommending the use of either for the 
requirements of the municipalities.” Carried. | 

There was an interesting discussion regarding the use of taps on step-down 
transformers, which led naturally to the subject of feeder regulators. While: it 
seemed to be the consensus of opinion that feeder regulators would have to be in- 
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installed after the system was working and its requirements determined, it. was 
_ decided to postpone further discussion of this subject until the next meeting. 
Meanwhile the Commission was to ask the Engineers of the municipalities to 
consider the question—What taps, if any, do you consider advisable on step-down 
transformers? What proportions should these taps be, 244 per cent., 314 per 
cent., or 5 per cent.? Also should these taps be on the high tension side, low ten- 
sion side, or both? 


The meeting was adjourned at 6 p.m., to meet again next morning at 9 o’clock. 

‘he meeting was promptly called to order at 9 a.m. on the 30th, Mr. Ross 
presiding. : 

The meeting was opened by Mr. Sothman giving a talk on the lamps in use 
abroad. It was learned that tantalum lamps were most satisfactory on 25 cycles, 
being very substantial, with long life, and were economical in the use of power. 
The tantalum lamp made by the Siemens, Halske Company could be bonght in 
Kingland and laid down in Canada for about 40 cents. 


The question of free renewals of lamps was then begun, and it was found thet 
it is not the general practice. There was no decision on this question though it 
seemed to be the idea as expressed by Mr. Ross that it was the practice to be re- 
commended. The discussion naturally led up to the question of rates and 
methods of charging, and after a long discussion in which all the delegates joined, 
various combined or differential rates being considered, it was conceded that a 
differential rate was necessary. It was then moved by Mr. Sifton, seconded by 
Mr. Archibald, “That the municipalities furnish all information available relative 
to private and commercial lighting in each municipality with the object of en- 
abling a method of charging to be recommended which would be found equitable 
to all classes, this to include the question of free lamp renewals and meter rents ” 
Carried. 

The next subject was street lighting, and many types and methods were dis- 
cussed. ‘The subject, however, was too large for consideration with data at hand, 
and the Commission was requested to get all the data regarding the first cost, 
life, maintenance, energy, cost, etc., of the various systems adapted to 25 cycle 
power, and report at the next meeting. | 


At this point Mr. Sothman gave some general relative costs of single-phase 
and three-phase transformers, showing that three-phase transformers were about 
25 per cent. cheaper than the equivalent capacity in single-phase transformers. 


The use of synchronous motors on high voltages showed a great difference of 
opinion, and after some discussion the request was made that the Commission 
secure comparative costs on the same size motors at the different voltages with 
further data on the cost of the increased size in transformers for the low voltage 
motors. 


During the talk on lightning arresters which followed, Mr. Sothman and Chief 
Myers told of conditions in the power house and sub-stations of the 100,000 volt 
plant at Muskegon. It being conceded that no general rule can be laid down 
for the use of arresters, it was decided that since local conditions rule, each engin- 
eer was to present the conditions applying in any case which he wished to have 
solved for consideration at the next meeting. 

The subject of bulking orders on supplies for line and service work was dis- 
cussed, and it was conceded that it would be advantageous in many cases to do so. 
Therefore at the next meeting or at any meeting following, each engineer was to 
give a list of the material he wished to purchase, so as to buy in large quantities. 
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Some standard system of accounting being considered advisable, the Com- 
mission was requested to report on the system best adapted for use. The system 
proposed by the N.E.L.A., New York Public Service Commission and the Massa- 
chusetts Railway Board, as well as the system used by the Ontario Railway and 
Municipal Board, are to be considered at the next meeting. 

The frequency of these meetings was considered and it was decided that 
during the next few months meetings should be held often, and at the different — 
municipalities in order to study the local conditions. It was then moved by Mr. 
Richards, seconded by Mr. Bell, “That the next meeting be held in Toronto on 
Tuesday, ithe 12th of October, at 2 p.m.” : 

The meeting was then adjourned. 


OPINION OF THE ENGINEERING DEPARTMENT OF THE COMMISSION ON THRE 
SUBJECT OF A STANDARD VOLTAGE FOR POWER. 


By mutual consent, we may say, this question has resolved itself into a dis- 
cussion between the advocates of 440 and 550 volts. The former claim the ad- 
vantage of being able to use the same transformers for light and power service. 
The advocate of 550 volts claims the prevailing practice, a greater radius of dis- 
tribution with the same loss, and a lower copper cost. 

It seems to us that the question resolves itself into other questions which 
are up for discussion, and the solution of this question depends on the solution 
of others. Jf we are right in saying that the consensus of opinion at the last 
meeting favored the distribution ultimately of all power at 13,200 volts, the advo- 
cate of the 440 volt secondary has lost his argument, for then the transformers 
would have 13,200 volt primaries, which the lighting transformers would not 
have. And, too, the power transformers would be concentrated, and therefore 
much larger than the lighting transformers. 

Again, if three-phase transformers for power are adopted, the 440 volt man 
has lost his argument. 

We would advocate the distribution of power at 13,200 volts (6,600 volts for 
Galt, Preston and Hespeler), the use of three-phase 13,200/575 volt transformers 
for power, the use of 2,200 / 220/110 volt single-phase transformers for lighting. 

Where a small power user wishes power from the lighting mains supplying 
him with 220 single or three-phase power using standard lighting transformers. 
Where larger power user wishes power and you cannot economically or 
advisedly reach him with your 13,200 volt circuits, sell 2,200 volt power and 
have him furnish not only motor but transformers, recommending the use of 
2,200/575/115 volt transformers. 

If these standards were adopted London would be obliged to distribute at 
13,200 volts or to purchase a lot of special transformers. Woodstock would be 
obliged to sell the 440/220 volt secondary 25 cycle transformers now in use and 
buy others, losing the benefit of the foresight shown during the last two years 
when buying transformers. The other municipalities would be able to fall in line. 

In answer to these two arguments we urge the use of 13,200 volt circuits 
jn London. With the London electric wires, the telephone, telegraph, and a few 
more, the streets are crowded without new lines and they should all go under- 
ground. But until the competitive wires go underground the city should not be 
forced to bear the extra expense. In the meanwhile arrangements can un- 
doubtedly be made to run high voltage lines overhead. We believe this question 
should be given serious consideration. 
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- In Woodstock’s case we believe that the time when the motors are changed 
from 60 to 25 cycle is the time to change the transformers and line voltage, if any 
change is ever to be made. We are told that the power is to be 13,200 volt con- 
struction with 2,200 volt power until the load warrants 13,200 volt service. If 
the Jine is ever to be changed to 13,200 volts now is the time to do it, when the 
number of transformers is low and the motors have to be changed to 25 cycles, 
and when the transformers now in use can be sold to other municipalities as light- 
ing transformers. 

We have secured comparative costs on service transformers with different 
secondaries and find that a 10 kilowatt transformer with 2,200 volt primary and 
575 volt secondary cost the same as 2,200/110/ 220 volt transformers, while a 
2,200 /110/220/440 volt transformer would cost about 15 per cent. more. Three 
kingle-phase 10 kilowatt transformers will cost about 17 per cent. more than a 30 
kilowatt three-phase at 2,200 volt primary, 575 volt secondary. 


Toronto, October 11th, 1909. 


THREE-PHASE VERSUS SINGLE-PHASE TRANSFORMERS. OPINION OF INGIN- 
EERING DEPARTMENT OF THE Hypro-ELEectric Powrr CoMmMISSION. 


The results of our investigations are as follows:— 

Both Westinghouse and G.E. Company will guarantee either. 

G.E. say that if one leg breaks down that leg can be short-circuited, using 
two other legs, thereby overcoming advantage of single-phase transformers. 

Westinghouse say that if reserve is desired two three-phase Station Trans- 
formers will cost only 10 per cent. more than four single-phase transformers. 
One three-phase transformer can be held as a reserve for two or more stations. 
Galt, Preston, Hespeler, Berlin, and Waterloo, all on the G., P. & H. Railway, could 
have one common three-phase reserve mounted on a flat to be hauled to any one 
of the stations. London and St. Thomas could hold reserve in the same way. 

We have quotations from the A.B.C. Company on single and three-phase 
transformers for services, 2,200/57%5 volts, and in comparing them we find that 
3-5 kilowatt cost 9 per cent. more than one 15 kilowatt three-phase. Three 10 
kilowatt single-phase cost about 15 per cent. more than one 30 kilowatt three- 
phase. Three 50 kilowatt cost about 35 per cent. more than one 150 kilo- 
watt three-phase. There is a great money saving in the larger sizes, and in the 
smaller sizes the advantage of having only one transformer to hang instead of three 
is worth considering, in addition to the money saving. 

Our opinion is to make all station transformers three-phase, with two taps 
on the primary side, and all power service transformers three-phase 13,200 volt. 
primary, 575 volt secondary, with two taps on the primary side, and all lighting 
service transformers to be single-phase 2,200 / 220/110 volt. 


‘Toronto, October 11th, 1909. 


Minutes Or tHE MEETINGS OF MUNICIPAL ENGINEERS, HELD ON TUESDAY AND 
WEDNESDAY, OCTOBER 12TH AND 13TH, 1909. 


In accordance with the resolution passed at the first meeting, held on Sep- 
tember 29th, the engineers of the municipalities met on October 12th in Committee 
Room No. 1 of the Toronto City Hall. 3 

The meeting was called to order at 2 p. m., and the municipalities were repre- 
rented as follows :— 
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The interests of Waterloo were looked after by Mr. Philip, while St. Thomas, 
Preston, Ingersoll and New Hamburg were represented by the Engineers of the 
Commission. | 

Mr. Ross, the Consulting Engineer of the Commission, was asked to take 
the chair, and the meeting at once began the consideration of engineering ques- 
tions. The reading of the minutes of the last meeting was dispensed with, as a 
full report of the previous meeting had been mailed to each municipality. 


Secondary Voltages. 


The first subject was that of secondary voltages for light and power. Final 
decision on this subject had been postponed from the former meeting to allow 
each engineer to study local conditions to determine whether he could comply 

- with the present standard. A report on the subject by the Engineering Depart- 
ment of the Commission, which may be summarized as follows:—We would ad- 
vocate the distribution of power at 13,200 volts (6,600 volts for Galt, Preston and 
Hespeler), the use of three-phase 13,200/575 volt transformers for power, and 
the use of 2,200 / 220/110 volt single-phase transformers for lighting. Where a 
small power user wishes power from the lighting mains, supply him with 220 volt 
single-phase power, using standard lighting transformers. Where a larger power 
user wishes power and you cannot economically or advisedly reach him with your 
13,200 volt circuits, sell 2,200 volt power and have him furnish not only motor 
power but transformers, recommending the use of 2,200 /575 volt transformers. 

During the discussion it was found that London could use 550 volt secondary, 
Woodstock could do so if the other municipalities took some of their present 25 
cycle 2,200 / 220/110 volt transformers off their hands. It was also decided that 
550 volt power could be made safe for all factory work. 

The report was finally adopted, with the following amendments :-— 

It was considered inadvisable to run higher than a one horse power single- 
phase motor on the lighting transformers. 

It was considered inadvisable to run higher than a ten horse power motor on 
the 2,200 volt lighting mains if the motor is to be on during lighting hours. 

No limit in size is necessary if the motor is to operate only during restricted 
hours. 


lrequency. 
The decision of the last meeting on this subject was confirmed, and it was 
decided that practice should tend toward 25 cycle power for all purposes. 


Single vs. Three-Phase Transformers. 

This decision, also postponed from last meeting for further data, was opened 
by reading the report of the Nngineering Department. Their discussion sum- 
marized was, all station transformers should be three-phase with two taps on the 
primary side, all power service transformers three-phase 13,200 volts primary, 575 
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volts secondary, with two taps on the primary side, and all lighting service trans- 


formers to be single-phase 2,200/ 220/110 volts. (Percentage of taps under sub- 
sequent heading.) 

During the discussion the question of weights and sizes as well as prices were 
considered, and it being found necessary to secure further data the subject was 
postponed to the following day. 


Taps on Transformers. Latins | 

This discussion was opened by reading the opinion of the Engineering De- 
partment, which summarized was:—We advise the use of two taps on the primary 
side only, arranged for normal voltage, 21% per cent., 5 per cent. and 714 per cent. 
below. 

As these taps were for boosting only, the question of lowering taps was dis- 
cussed and dismissed as unnecessary when Mr. Sothman advised that the normal 
voltage sent out from the Commission stations would always be as near 13,200 
volts as the taps on their 110/000/132 volt transformers would allow. It was 
then decided that on the understanding that the Commisison will furnish 13,200 
volt power at their stations, that their recommendations regarding transformer 
taps be accepted, to apply to both station and 13,200 volt power service trans- 
formers. 

It was also decided that all 13,200 volt transformers be specified to have two 

coils so that they may be standard with the transformers for the 6,600 volt cir- 
cuits. 


Feeder Regulators. 


_ This subject was discussed for some time, advocates for and against the 
desirability of installing them from the start being strong in their opinions, and 
it was finally decided that the meeting should recommend that feeder regulators 
be installed on all lighting feeders but not for the power feeders, and if not in- 
stalled at present that all arrangements be made for future use. 


High vs. Low Voltage Synchronous Motors. 


The Engineering Department reported that on the small sizes which would 
be used in most of the municipalities the cost of the high voltage motor would be 
more than the cost of a 2,200 volt motor with the cost of the increased size of trans- 
formers added. On the large sizes the high voltage motors would be cheaper. Ag 
Mr. Sothman had expressed a wish to discuss this question the subject was post- 
poned. 

The meeting then adjourned to meet again at 8 p.m. 

Mr. Ross called the meeting to order at 8 p.m., the same delegates being 
present, except Mr. Weaver, of Hespeler. 


Single vs. Three-Phase Transformers. 


Mr. Reynolds and Mr. Philip during the intermission had secured some data 
from a publication on the comparative weights of these transformers, which showed 
that in small sizes the weight of a three-phase transformer (without oil) was 
greater than three single-phase transformers, while the reverse was true if the 
weights of the oil were added. This caused general discussion, as it was contrary 
to the general belief, and it was finally postponed until the next day, when it was 
hoped to have greater data to work on. 


— oF. ee 
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After some general talk on various subjects the question of street lighting 


“was begun. 


Street Lighting. 


This subject was opened by reading the report of Engineering Department. 
Summarized this report reads:—The art of street lighting is in a transitory stage, 
due to the growing belief in small units closely spaced. The time since last meet- 
ing was too short to allow proper report being made up. Suggested that a com- 
mittee be appointed to make up a report and to invite experts from the manu- 
facturing companies to offer recommendations at the next meeting. 

A very. interesting discussion resulted, which showed that the consensus of 
opinion favored incandescent lamps properly spaced, but the method of wiring 
and control was not determined. Finally the Engineering Department was askei 
to write the City Engineering Department of Boston for a copy of the. report 
made by them covering the experiments and tests they conducted previous to 
accepting Magnetite lamps as their standard. 

It was also decided to approve the report. of the Engineering Department and 
appoint the committee suggested, leaving to the committee the arrangements for 
the trip, but requesting the report to be made as soon as possible. 


High vs. Voltage Synchronous Motors. 


As Mr. Sothman was able to attend this session this subject was again brought 
jup for final discussion, and it was finally decided that owing to the small sizes of 
motors needed, the fairly temporary use for these motors, the present state of the 
art of designing high voltage synchronous motors, and considering that for small 
sizes the low voltage sets are cheaper, be it resolved that the meeting recommend 
the use of the lower voltage units. ) 

During this discussion the question of pump motors for London was taken 
up, and it was decided that synchronous motors should be used, and if separate 
power and light circuits are used from the Commission’s station to the city 
station, the: motors should be on the power circuit. 

The meeting then adjourned to meet again next morning at 9 o’clock. 

Mr. Ross called the meeting to order at 9.10 a.m., the same delegates being 
present, with the exception of Alderman Stewart, of London. 


13,200 Volt Insulators. 


Several samples of insulators were presented, and after considerable dis- 
cussion the Ohio Brass Company’s type No. 10044 was approved. An estimating 
price of 19 cents each had been given on these. ‘he delegates gave their demands 
as follows:—Berlin 1,000; Guelph 1,000; Woodstock 100; St. Mary’s 350; and 
London 3,500. The number needed by Stratford, St. Thomas and Preston would 
be secured. It was then resolved that the Commission secure quotations on 3,000, 
7,500 and 13,000, f.o.b. some central point. 

Under the same heading discussions were held on Cross Arms, Steel vs. Wood 
Pins, and Braces and Bolts. | 


Cross Arms. 


_ Were considered to be too special to bulk orders, each municipality having 
special requirements as to length and spacing, but it was decided cross arms 


should be long-leaf yellow pine and painted with two coats of good paint. 


Treated cross arms not considered necessary. 
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Steel vs. Wood Pins. 


This was settled in favor of a good wood pin. Mr. Sothman preferred an 
all-steel pin and asked to be placed on record. Mr. Ross voiced the sentiments of 
the other representatives by deciding on wood pins for any voltage below 20,000 
volts. 


Braces and Bolts. 


A Commission was asked to secure tenders on standard braces and through 
bolts. 


Auditing. 

Under this heading the Engineering Department presented copies of ac- 
counting systems and reports from the Public Service Commission of New York 
State, the Railroad Commission of Wisconsin, The Gas and Electric Light Com- 
mission of Massachusetts, and the Ontario Railway and Municipal Board. 

These were considered, and then it was resolved that the towns authorize their 
auditors to meet and draw up a system of accounting to be submitted to a joint 
meeting as soon as possible. 


Rates For Incandescent Lighting. 


This discussion was opened by the consideration of lamp renewals. Berlin, 
Guelph and Woodstock furnish free renewals. It was considered advisable to 
furnish free renewals, but rates must be made to cover this. This began a dis- 
cussion on rates. There were many variations of the Toronto plan considered, 
but they all amounted to some type of differential rate. The two plans considered 
best were to charge a monthly charge based on the number of rooms kilowatt hour 
rate, and, second, a fixed monthly charge based on the floor area of the ‘house and 
a kilowatt hour rate. After a long discussion Messrs. Philip, Sifton and Archibald _ 
were appointed a committee to get an example of rates from all the municipalities 
and compare them, and compare estimated results of the various plans. 


Grounding of Neutrals. 


It was decided that all neutrals should be grounded. 


Single vs. Three-Phase Transformers. 


It was found that the manufacturing companies were not prepared to give 
fuil data of three-phase service and station transformers at the voltage desired, so 
this question was postponed for discussion at the next meeting. Meanwhile any 
municipality desiring to expedite the matter is to ask for tenders—and the Com- 
mission will secure general data on the subject. 


Next Meeting. 


It was decided that the next meeting was to be held in Preston, October 26th 
and 27th. 


The meeting then adjourned. 
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MINUTES OF THE THIRD MeExRriInG or MUNICIPAL ENGINEERS, HELD IN PRESTON 
ON TUESDAY AND WEDNESDAY, OcTOBER 26TH AND 27TH, 1909. 


In accordance with the resolution passed at the second meeting, held in 
Toronto on October 12th, the engineers met on October 25th in the Council Room 
of the Preston Town Hall. 


The meeting was called to order at 2 p.m., and the following were present :— 


PA PeIROSS UE ao aae tive ocak se Consulting Engineer of the Commission. 
SSeS AE CTD Cet valor teiek oo ies be ee Woodstock. 

PME OTA POR rented’ ctu csic Reever London. 

Wistder HCCG orient eee Ele ec seek Guelph. 

Mayor Weidenhammer....... .,«.- Waterloo. 

WE eT OSS ate Gy tracice sce fas couse Waterloo. 

Few VCES ie ee kee ce Os gees Stratford. 

WTS ALU eres laren sie dec hod sa Ses Stratford: 

Pe Ee ECCES OE aves cn 8G) ole 6. bs. ene ac St. Mary’s. 

Vy cit, SIREY OLGA” 2. side ccc'e'ns s o.0 05's St. Mary’s. 

Reeve Schwackhammer............ New Hamburg. 

MAN OD IR MERON Coe shs ie oS tess a wes os Preston. 

EAMES CATES Ne hes « iets Oe biel ign Engineering Dept. of the Commission. 


Mayor Mullen welcomed the representatives to Preston and tendered them 
the freedom of the town, wishing them success in their efforts and stating that 
Preston was trusting to their efforts to make each plant ultimately a success. 

Mr. Ross was asked to take the chair, and the meeting was called to order. 
The minutes of the last meeting were not read, as each delegate had received a 
full report of the meeting. 


- Braces, Bolts and Insulators. 


The discussion on bolts and braces was postponed. Quotations were read 
from the Locke Insulator Manufacturing Company, and the Ohio Brass Company 
on 8,350 insulators for 13,200 volt service. The quantities and destinations asked 
for were as follows :— 

Stratford 1,200; Berlin 1,000; Guelph 1,000; Woodstock 100; St. Mary’s 350; 
London 3,500; St. Thomas 1,200. ) 

After a general discussion it was decided that the tender of the Ohio Brass 
Company was the best, and then insulator type No. 10044 was adopted. A copy 
of the tender was to be sent to the various municipalities with the request that 
they send their order for insulators to the Commission at the earliest possible date. 


Standard Accounting System. 

No action having been taken by the aviditors of the municipalities in accord- 
ance with the decision on this subject at the last meeting, Mr. Reynolds moved 
that the secretary write to the municipalities interested asking them to have their 
auditors arrange a meeting, look over the systems collected, draw up a general 
system and be able to report at the next meeting of the Engineers. 


Street Inghtung. . 

The committee appointed at the last meeting to look up this subject reported 
their inability to investigate this matter and asked for further time. Arrange- 
ments had been made to finance the expenses of the committee and plans had 
been made to start on this report the 3rd of November. 

Al HH. EB. 
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Single or Three-Phase Transformers. 


The Engineering Department reported that the companies apparently were 
not prepared to give data on three-phase transformers, as it had been impossible 
to secure anything more than general data from the manufacturing companies. 

There was considerable discussion, but no attempt was made to reach a de- | 
cision. It was finally postponed until next meeting, when some of the munici- 
palities would have received tenders on both types. 

Under this head there was some discussion regarding the taps on 13,200 volt 
transformers when used on 6,600 volt lines, and after considerable discussion it 
was agreed that all station transformers should be built for 13,200 volt service, 
using only the two standard taps, one of each primary coil. 


Rates for Incandescent Lighting. 


The discussion was started by the members of the committee, Mr. Sifton and 
Mr. Archibald (Mr. Philip being absent) reporting on the results of their com- 
parisons of the old rates and methods with the proposed methods. Mr. Sifton 
presented a very interesting and ingenious chart showing a consumer’s monthly 
and annual bill for any assumed consumption or number of rooms in the house. 

There was a very great difference of opinion shown, and Mr. Ross finally 
suggested that each delegate collect all the data available covering typical cases 
in his own service, and from there determine what, variations in Toronto’s pro- 
posed system of charging would be necessary or desirable for his. own require- 
ments as to service, income, and his aims for popularizing and increasing the local 
consumption of electric light and power. 


Municipal Inspection of all Wiring. 


Mr. Reynolds stated that there was no law authorizing municipalities after 
inspecting wiring in residences, etc., to refuse a private corporation to connect 
thereto if the wiring is not up to standard. A municipal plant can refuse to 
connect to such an installation, but a municipality cannot control the wiring in 
residences that are connected to a private plant, in order to make them safe, not 
only to fire but also life. Mr. Sifton spoke on the same subject, and it was finally 
decided to ask the Hydro-Electric Power Commission to use their influence to 
have the propor legislation proposed. 

Under this same heading it was decided that any legislation on this subject 
should be permissive, not compulsory. 

The licensing of electricians was also suggested, but after considerable dis- 
cussion and many suggestions it was decided to postpone this till the next meeting. 

Mr. Sifton also spoke of the law passed by Quebec authorizing Montreal to 
lay conduits in her streets, and when laid, the wires of all companies using the 
streets must be put in the conduits, paying an annual rental to the city equal to 
fixed charges, operating expenses, etc. 

Mayor Mullen then invited the delegates to a dinner at the Del Monte Hotel, 
to be held at the close of the evening meeting. His invitation was accepted in a 
very enthusiastic manner. 

The meeting then adjourned to meet again at 8 p.m. 

When the meeting was again called to order at 8 p.m. the following reso- 
lution was presented :— 

Resolved, that the Hydro-Electric Power Commisison be asked to use their 
best endeavor to obtain such amendments to the Mnnicipal Acts as will enable the 
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Municipalities of the Province to secure by by-law the inspection of all electric 
wiring within the municipality, and the enforcement of such rules ag will ensure 
safe and proper construction, and in connection therewith this Committee of Engin- 
eers will assist in any way which may be deemed advisable. Carried. 

After this resolution had been discussed and carried, many other questions of 
personal interest were brought to the attention of the meeting and solved. Mr. 
Sifton asked solution of the questions regarding underground construction, paper 
vs. rubber insulation, etc., while Mr. Lappan secured information regarding pole 
line construction of special interest to Preston. 
| \ 
Serivce Bowes. 

‘These were considered unnecessary. 


Specifications for Transformers. 

A committee consisting of Mr. Aitken of Toronto, Mr. Richards of Guelph, 
and one engineer from the Commission was appointed to draw up a standard 
transformer specification so as to ensure a standard regulation among trans- 
formers purchased by the various municipalities. 


Meters. ‘ : | 

A very interesting discussion resulted, and it was decided that it was desir- 
able to maintain a standard type, that there was not much advantage in any of 
the standard types, and that a test dial was desirable. 


{ 


- Feeder Regulators. 


Some of the engineers who were considering feeder regulators compared speci- 
fications and estimating prices. 

The meeting was then offered the use of a private car by Superintendent 
Kirkwood of the G., P. & N. Ry. Co., in order to visit Waterloo, Berlin, Hespeler 
and Galt. The kind offer was accepted and the meeting adjourned to meet at the 
G., P. and N. station next morning at 9 o’clock. 

After adjournment the engineers were most happily entertained by the muni- 
cipality of Preston at a banquet served in the drawing room of the Hotel Del 
Monte. 

The next morning the engineers looked over local conditions in Waterloo, 
Berlin and Galt. They also saw the Commission’s stations in Preston and Berlin, 
both of which are under construction. Dinner was had in Galt, after which the 
members looked over Galt, and dispersed to meet again in Toronto, November 


16th. 


Meetings of Municipal Auditors. 

A meeting of Municipal Auditors has been planned for November 15th in 
Toronto, to draw up a standard system of accounting to be used by all munici-- 
palities taking power from the Commission. A clear and intelligible system of 
accounting would be of service in overcoming the one possible argument against 
municipal ownership and operation. , 
Miscellaneous Work. 

In order to determine the cost of pumping water for municipal use the annual 
reports for several years of the Detroit Pumping Plant were investigated and 
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analyzed to determine the cost per horse power used. This has been of general 
use to the municipalities. 

The Niagara Power Union asked us to prepare lists of standard material and 
apparatus to be filled in by the municipalities in order to bulk the orders. This 
was done, but the co-operation of the municipalities was not secured by the Power 
Union. This has been taken care of by the Municipal Engineers in their meetings. 

A report was written answering the arguments and showing the fallacies of 
the “ Power Talks” printed in Buffalo papers as advertisements by the Cataract 
Power and Conduit Company, of Buffalo. These proved by incorrect figures and 
arrangements that power would cost more to the user in Toronto than it does in 
Buffalo. A careful analysis shower that their statements are not correct, or where 
correct are misleading. 


Pe ee ee ee SP : 
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IV. HYDRAULIC REPORTS, 1909. 


SYNOPSIS. 


Dog Lake Storage Dams. 

The old Jennison Charter, purchased by the Kaministiquia Power Company, 
included, in addition to the development rights at Kakabeka Falls, the right to raise 
the water of Dog Lake three feet above normal level, and to regulate the water for 
their own purposes. It was recognized that the exercise of this right would, to a 
very great extent, reduce the ultimate capacity of the important power sie at Dog 
Lake, and to maintain this site at its present rating it was considered necessary to 
remove the control of the storage from private interests and to have absolutely 
independent regulation. 

A proposal was therefore made to the Kaministiquia Power Company to 
take over their interests in the Dog Lake storage, in return for which the Govern- 
ment was to construct storage works to control 20 feet of water on Dog Lake instead 
of the three feet to which the Power Company was entitled under the Jennison 
Charter. In view of the fact that the waters of Dog Lake could not be used to any 
extent for peak load storage, this proposition was very much to the advantage of 
the Power Company, and the independent regulation by the Government removed 
all anxiety as to injury to the power site at Dog Lake. 

In the early part of March of the present year the negotiations were com- 
pleted along the general lines indicated in Report No. 2, hereto appended, this being 
a revised copy of a report made previously to the Minister of Lands and Mines. 
Upon the completion of the negotiations, the Commission’s Hydraulic Engineer 
was sent to Dog Lake to make the necessary surveys of the sites of the dams. This 
matter is dealt with in Report No. 3, hereto appended. 

After the preliminary work had been completed by the Commission, the con- 
struction work on the dams was taken over by the Department of Public Works, 
and the Commission’s Hydraulic Engineer was retained to draw up specifications 
and prepare plans. The surveys indicated that four dams would be required to 


— develop the storage to the limit of capacity, and the plans were prepared accord- 


ingly. It was decided, however, to call for tenders for the construction of the two 
main dams only, leaving the construction of the other two to a later date. The 
estimated cost of these two dams was approximately $40,000, and the contract was 
let for $35,600, the work being in progress at the present time. 

In October the Commission’s Hydraulic Engineer visited the site of work. 


Mississippi Storage. 

In January, 1909, a deputation representing the municipalities upon the 
Mississippi River waited on the Commission for the purpose of soliciting Govern- 
ment aid in the matter of improving the power conditions of the Mississippi River. 
The question was considered and a report was prepared, in which the construction 
of three storage dams was proposed. The scheme is outlined in Report No. 5, 
hereto appended. Details are furnished as to the material benefits to be derived by 
the various municipalities interested, together with an estimate of capital cost. 
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Renfrew Power. 


In the fall of 1908 the municipality of Renfrew, being threatened with a> 
shortage of power for their municipal requirements, applied to the Commission for 
assistance and advice in the matter of developing a small power on the Bonnechere 
River within the corporation limits. A report was prepared, approving of the 
scheme and giving an estimate of cost, and a by-law was passed authorizing the 
Council to borrow the amount necessary to carry out the work. 

In April, 1909, while the town was negotiating for the purchase of the power - 
site, some trouble arose over the value of a piece of property above the development 
site which would be affected by backwater. The Commission was asked to deter- 
mine a basis of valuation for this property, and the matter is set forth in detail in 
Report No. 6, hereto appended. 

At this time also the town had trouble with the Renfrew Milling Company. 
This company was part owner of a water privilege immediately below that pur- 
chased by the town, and there was some uncertainty as to whether the Milling Com- 
pany could back the water up sufficiently to injure the town’s property. ~ 

Pending the investigation of this matter, the town, as a protective measure, 
obtained an option on the portion of the privilege which was not owned by the 
Milling Company. 

Negotiations were still in progress when in April, 1909, the dam of the Ren- 
frew Milling Company was carried away by the spring freshet, and the Milling 
Company then made a proposal that the town take over their water rights and 
develop the full available head. In return for the concession of their rights the 
Milling Company was to be supplied free with power in any quantity required up 
to 235 horse power. ‘The Commission was asked to consider this. proposal and 
reported against it, advising that the privileges of the Milling Company be pur- 
chased outright for a fixed sum, and power sold at a price sufficient to at least cover 
the annual charges on development. This matter is set forth in detail in Report 
No. 7%, hereto appended. 

Acting on the Commission’s advice, the town entered into negotiations with the 
Milling Company and allied interests, and a figure was quoted which was considered — 
reasonable. The question was then once more referred to the Commission, together 
with the town’s estimate of revenue from contracts obtainable, and their estimate 
of annual charges. While the scheme as a whole was reasonable, some details were 
open to criticism, and the question is analyzed in Report No. 8, hereto appended. 
Although the scheme has not yet been reduced to a working basis, there seems no 
reason why it should not ultimately be carried to a successful issue. 


Nipigon Power. 


In May, 1909, a Buffalo Company applied to the Commission for information 
in connection with the power at Cameron’s Pool on the Nipigon, having in view the 
possible establishment of a pulp industry. Report No. 9, hereto appended, was 
prepared for this company’s information, and the Commission’s Hydraulic Engineer 
was sent to Buffalo to lay the situation before them. This power is the one which 
another private corporation proposes to develop for the supply of Port Arthur. 


Huntsville Power. 


In response to a request from the municipality of Huntsville, the Commission’s 
Hydraulic Engineer was in September, 1909, sent to investigate power conditions 
in the Muskoka River watershed, and report on the possibility of obtaining power 
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for the municipality of Huntsville. The most important point considered was the 
possibility of diverting a portion of the Lake of Bays waters into Peninsula Lake, 
in order to take advantage of the 104 foot difference in level between these lakes 


for power purposes. Other possible sources of power were also examined, and the 


matter is fully set forth in Report No. 10, hereto attached. 


Moira Storage. 


. A project to improve the Moira River for power purposes was the subject of 
considerable negotiation during the year 1907, between the Commission and the 
Committee representing the Moira municipalities. In November of 1907 the Com- 
mission’s Hydraulic Engineer was sent to investigate conditions in the Moira water- 
shed, and a report was prepared in December of the same year and forwarded to 
the Committee. In this report it was stated that the figures submitted therein were 
approximate only, and that a detailed instrumental survey of the storage basins 
would be necessary before any definite conclusions could be arrived at. 

In August and September of 1908 the Commission received copies of reso- 
lutions passed by the municipalities in the Moira watershed, asking that this survey 
be made, and in January of 1909 a party was placed in the field to carry out the 
work. The survey was completed by the end of March, 1909, and a revised report 
was prepared, which is now in the hands of the municipalities. See Report No. 11, 
hereto appended. 

Up to the present time the Commission has not been asked to take any further 
action in the matter. : 

‘In addition to the cases above specified, numerous enquiries of a hydraulic 
nature have been answered verbally or by letter, and it is in connection with the 
answering of enquiries of this kind that the need of more general and complete 
hydraulic information with regard to the power and storage possibilities of the 
Province is required. 


REPORE Noz..t. 
Dog LAKE STORAGE. 


(a) Report on Storage Possibilities. 
(b) Report on Surveys. 
(c) Specification for Construction of Dams. 


(a) Report on Storage Possibilities. 


Information received from meteorological records with regard to rainfall, and 
from a civil engineer of Port Arthur with regard to the Dog Lake watershed, indi- 
cates that the total estimated run-off of the watershed will be about 40,591 millions 
of cubic feet under mean conditions of precipitation. 

Assuming the normal summer level of Dog Lake at elevation 1,370, a ten foot 
rise of water level would make the maximum storage elevation 1,380. According 
to this civil engineer’s plan, the minimum elevation of the sluiceway sills would 
be about 1,360, so that there would be a total draft on the sluices of 20 feet. By 
drawing down the lake 15 feet from elevation 1,380 it would be possible to maintain 
a continuous discharge of 1,000 cubic feet per second from Dog Lake for 255 days 
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out of the year. To maintain this discharge for the remaining 110 days would 
require 9,504 million cubic feet of unstored run-off, and as the estimated unstored 
run-off is about 18,427 million cubic feet, it might reasonably be supposed that 
this amount of now regulated flow would keep the minimum above 1,000 second feet 
for the above-mentioned interval. This, however, could only be determined by 
. experiment. 3 | 

The above calculations were based upon a mean annual rainfall of 25 inches, 
of which 50 per cent. (12.5 inches) was assumed available for storage. There 
will, of course, be seasons when the precipitation will fall below this, but it will be 
noted that under the conditions outlined there will be 20 per cent. of the total 
storage capacity of the lake held in reserve from year to year, so that, leaving out 
the possibility of two extremely dry years occurring in succession, this reserve 
capacity should be able to make good the deficit of any one dry year. 

If we consider the extreme minimum, as evidenced by the records of rainfall 
at Port Arthur, the available precipitation for run-off would be about 7 inches. 
The available precipitation on the watershed would then be about 22,755 million 
cubic feet, which is equivalent to 15.5 feet on the sluiceway sills, and would furnish 
a continuous discharge of something over 700 cubic feet per second. From this it 
might be assumed that 700 second feet is the minimum continuous flow to be derived 
from Dog Lake, with 1,000 second feet as a probable figure. 

With regard to an agreement with the Kaministiquia Power Company, it 
would seem advisable to consider the question of the basis of the discharge from 
the outlet of Little Dog Lake. In this way all necessity for the discussion of 
possible power development at Dog Lake would be obviated—that is, if the Com- 
mission agreed to maintain the discharge from Little Dog Lake at or above a certain 
minimum. 

It is to be noted that the primary function of the projected works is to provide 
artificially a more constant and regular flow than is possible with the river in its 
natural state, and consequently the waters in Dog Lake should be manipulated solely 
for storage purposes, and not under any circumstances for load factor accommoda- 
tion. This means that all plants operating below Little Dog Lake must provide 
load factor storage, at or near their respective headworks, to impound any unused 
portion of the approximately continuous discharge from Dog Lake, as regulated 
by the Government. In case of development, of Dog Lake it would mean that the 
fluctuating discharge through the wheels in the power house must be supplemented 
by a discharge through the dam sluices of sufficient volume to maintain the mini-- 
mum discharge agreed upon at the outlet of Little Dog Lake. 

In any agreement thus drawn up there should be inserted a conditional clause 
to the effect that should any method be proposed by the various companies generating 
power on the river by which the water can be otherwise regulated to their mutual 
advantage, the same shall be submitted to the Commission, and the Commission 
will endeavor to control the storage as far as possible in accordance with their 
wishes. In this event the manipulation of the water for load factor accommodation 
might be permissible. 

It may be said that the question is simply one of improving, as far as possible, 
the natural conditions of flow in the Kaministiquia River. The discussion should 
be carried on in terms of storage and volume of flow, and the words “ horse power ” 
should be eliminated. 


a ee 
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(b) Report on Surveys. 


Presented herewith is a report on the survey of the sites for the proposed storage 
dams at the outlets of Dog Lake, on the Kaministiquia River, with accompanying 
plans, contours, cross-sections, etc. These plans are based upon an instrumental 
survey, and the lines and levels were checked in such a way as to prove them reason- 
ably accurate, so that they can be safely used for estimating purposes. 


South-west Wing-dam. 


This portion of the survey resulted in a material change in the plans of a Port 
Arthur Engineer, upon which. the details of the scheme were originally based. The 
cross-section chosen by him for the 8.W. wing-dam was at the mouth of the so-called 
“lost channel.” at which point the bed-rock was covered by 16 feet of saturated 
peat. ‘This fact gave rise to the supposition that for a comparatively small outlay 
the channel could be opened up sufficiently to allow the waters of Dog Lake to be 
drawn down, if necessary, to elevation 1,360, or 10 feet below normal level (HI. 
1,370), thus giving 20 feet of water on the sills of the regulating sluices, it being 
the intention to raise the water level to El. 1,380. 

It was found, however, that the bed-rock about 350 feet back of this section 
rose to within one foot of the natural surface, and continued more or less in this 
position for the remaining length of the channel, about 750 feet. 

A new cross-section was therefore located by means of borings and test-pits upon 
this ridge of bed-rock, which, while considerably longer than that located by the 
Port Arthur Engineer, will permit the construction of a dam having only half the 
maximum height and one which can be built on an absolutely dry base without 
unwatering, while upon the previously chosen location the unwatering would have 
been a serious problem, probably involving the use of steel sheet-piling. 

The previous and revised locations of this wing-dam are shown on the general 
plan, and Profile No. 1 gives the details of the revised location. 


South-west Channel. 

As the topographical conditions at the site of the S.W. wing-dam proved un- 
favorable, it was thought well to make a more or less detailed examination of the 
S.W. outlet, with a view to ascertaining what amount of rock excavation would be 
necessary to give the depth of run-off which the S.W. wing-dam channel had pre- 
viously been considered capable of providing. For this purpose the channel of the 
S.W. outlet was cross-sectioned and the lake entrance sounded. This information 
has been incorporated in the general plan, and sufficient data will be found thereon 
to make a reasonable estimate of the amount of rock excavation necessary to lower 
the channel to El. 1,360, and also to determine the dimensions of crib-work necessary 
for unwatering. 

Of the rock to be removed probably 30 per cent. is loose rock and boulders, and 
the remainder solid rock, though it was not possible to approximate this definitely, 
owing to the ice and snow. 

The location of the dam in the 8.W. channel is shown on the general plan, and 
also in detail on Profile No. 2. The cross-section is practically the same as that 
chosen by the Engineer from Port Arthur. 


North-east Channel. 
This is the main outlet of Dog Lake, and is shown on the general plan and also 
in detail upon Profile No. 3. This cross-section is about 40 feet above that chosen 
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by the Port Arthur Engineer. The revised location will be more favorable for un- 
watering, and the shore slopes will permit of safer and better abutment construction, 
more especially in the event of construction of a timber dam. It was not possible to 
take soundings in this channel, which had a maximum depth of about four feet, 


with a boulder bottom. The depth to bed-rock on this portion of the profile is there- 


fore uncertain, but should not average more than four feet. ‘This cross-section is 
located in the middle of a rapid of considerable velocity, and the water at the crest 
was not more than eighteen or twenty inches deep at the time of the survey. 

The construction of this dam will probably be the main item of the projected 
works, both as to quantity of material and expense in unwatering. 


North-east Wing-dam. 


This wing-dam is a long, low structure which will ie necessary to cap a low 
ridge, as shown on the general plan and also in detail upon Profile No. 4. Borings 
_ made along this Wate showed rock within eight inches to one foot of the surface 
where there was no actual out-crop. Owing to uncertainty as to whether this was 
bed-rock or boulders, two men were left to sink test-pits every fifty feet along the 
doubtful section, and their report should shortly come to hand. 


Timber. 


The timber in the country adjacent to the shores of Dog Lake consists of tamar- 
ack, spruce, jack-pine and poplar. ‘There is abundance of round timber adjacent to 
the sites of dams suitable for the construction of temporary cribs for unwatering pur- 
poses, but if the construction of more or less permanent timber structures is 
considered, square timber will be necessary, and this will be very difficult to procure. 
There is a fair amount of timber adjacent to the shores of Dog Lake, mostly 
tamarack, which will square up ten by ten inches, twelve feet long, with here 
and there a stick which will square up twelve by twelve inches or better. Probably 
most of the ten by ten inch timber would produce a twenty foot stick with a wain, 
which in this case would not be a serious fault. 

The great bulk of the timber would have to be towed across the lake, any dis- 
tance up to fifteen or twenty miles, and special precautions would have to be taken 
to tow the green tamarack. 


epee tictlon: 

In the construction of these works it would seem that the two main objective 
points should be, first, to give the twenty foot run-off which was talked of during 
the preliminary negotiations; and second, to supply storage water from Dog Lake 
during the next low-water season, if at all possible. 

In this event the first piece of work should be the construction of a coffer-dam 
at the mouth of the S.W. channel. This could be started at once, with round 
timber sufficient for the purpose right at the site. The rock in the S8.W. channel 
could then be removed to El. 1,360 during the summer and fall, and in the early 
winter months of 1910 the water could be lowered two or three feet in the lake, say 
to El. 1,365, by means of sluices in the 8.W. coffer-dams. This would serve the 
double purpose of providing storage water for power, and of unwatering the N.IE. 
or main channel. With lake level at 1,365, the boulder channel at the head of the 
rapids would project probably two feet above lake level, and reduce the flow in the 
main channel to such an extent that it could be controlled by a wooden flume, and 
possibly might cut the flow off completely. This would enable the base for the 
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main dam to be stripped to bed-rock, and the lower and more massive sections of the 
dam could be placed before the spring freshet. The construction of the wine-dams 
could, of course, go on independently at any time. ; 

It will be seen that the above plan obviates the necessity of teaming cement this 
spring. All that it would be necessary to take in this spring would be material 
for the building of the coffer-dam, material and apparatus for taking out the rock 
and camp supplies, provisions, etc. The Kam tote-road should’ be able to handle 
the bulk of this class of freight if the work is rushed. Good puddle clay for the 
coffer-dam, was located in one of the test-pits about a quarter of a mile from the 
site of the coffer-dam. 

In the meantime plans for the main structures could be perfected, the cement 
shipped by water this summer and delivered to Dexter or Kaministiquia. The 
hauling to the lake could then commence next fall under the most favorable cir- 
cumstances, the requisite storage would be supplied, and the unwatering expenses 
reduced to a minimum. 


REPORTS aNoc. 2: 
. MISSISSIPPI STORAGE. 


Mississippi River—Re Storage on Upper Lakes. 


(1) General. 


The watershed of the Mississippi River is contained principally in the Counties 
of Frontenac, Lanark and Carleton, and embraces an area of about 1,400 square 
miles. The large lake area in this watershed has been extensively used by the 
lumber companies to obtain storage water for driving purposes, with the result 
that a large number of lumbermen’s dams were built, which are at present in a 
more or less dilapidated condition. 

The deforestation of this watershed has had the usual result of producing 
heavy spring floods, with small and insufficient discharge during the period of 
minimum flow. It is the wish of the power users along the river to have the mini- 
mum flow augmented as much as possible, by having the old lumbering dams at 
the outlets of several of the larger lakes torn out and replaced by tight and 
permanent structures, the water thus impounded to be used and regulated for power 


purposes only. 


(2) Precipitation and Run-off. 


The mean value of annual precipitation on the watershed of the Mississippi 
is approximately thirty inches, this being assumed as a safe value for an average 
year. A study of the characteristics of the watershed and the climatic conditions 
gives rise to the opinion that only about 33 1-3 per cent. of this precipitation is 
available for power purposes, the remainder being dissipated by evaporation (see 
page and the requirements of vegetation). Subsequent calculations, therefore, will 
be based upon the assumption that only ten inches of the annual rainfall is 
accounted for in the annual run-off of the watershed. 
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(3) Natural Storage Basins. 

In the northern portion of Frontenac County, chiefly in the Townships of 
Palmerston, Clarendon and Barrie, are a considerable number of lakes of good size, — 
which constitute the headwaters of the Mississippi River. Of these lakes the prin- 
cipal are: 
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Of the above lakes, only the areas of Cross, Gull and Long Lakes have been 
accurately determined, these lakes being considered the best suited for storage pur- 
poses, and the topographical features of the outlets being favorable for dam con- 
struction. 

Mississippi Lake has been omitted from the above list of possible storage basins, 
as a dam already exists at its outlet, which supplies power for several industries in 
Carleton Place, to which the lake is adjacent. This lake cannot, therefore, be 
utilized to any extent for storage purposes. 


(4) Storage Capacity and Annual Run-off. 
Using the above figures for available precipitation and lake area, the following 
figures obtain: 
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(5) Carleton Place. 

The storage water available to Carleton Place is 4,656 millions of cubic feet, 
and the annual run-off is 21,875 millions of cubic feet, leaving 17,219 millions of 
cubie feet to be distributed naturally over portions of the year when storage water is 
not required. The above-mentioned quantity of storage water, if properly regu- 
lated, would maintain a continuous uniform flow of 600 cubic feet per second for 
three months at Carleton Place, which is equivalent to 54 horse power continuous 
24-hour power per foot of head, at the turbine shaft, 80 per cent. efficiency. 


(6) Almonte. 

The storage water available to Almonte is 4,656 million cubic feet, and the 
annual run-off 22,851 million cubic feet, leaving a non-regulated surplus of 18,195 
million cubic feet to be distributed naturally over nine months of the year. The 
stored run-off will maintain. a continuous uniform flow of 600 cubic feet per second 
at Almonte for the remaining three months of the year. This is equivalent to 54 
horse power continuous 24-hour power per foot of head at the turbine shaft. 
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(%) Pakenham. 


The storage water available to Pakenham is 4,656 million cubic feet, and the 
annual run-off is 30,422 million cubic feet, leaving a non-regulated surplus of 
25,766 million cubic feet to be distributed naturally over nine months of the year. 
The stored run-off will maintain a continuous uniform flow of 600 cubic feet per 
second at Pakenham for the remaining three months of the year. This is equiva- 
a to 54 horse power continuous 24-hour power per foot of head at the turbine 
shaft. 


(8) Galetta. 


The storage water available to Galetta is 4,656 million cubic feet, and the 
annual run-off is 33,558 million cubic feet, leaving a non-regulated surplus of 
28,902 million cubic feet to be distributed naturally over nine months of the year. 
The stored run-off will maintain a continuous uniform flow of 600 cubic feet per 
second at Galetta for the remaining three months of the year. This is equivalent to 
54 horse power continuous 24-hour power per foot of head at the turbine shaft. 


(9) Summary of Power Capacities. 

In the following summary the normal low-water flow, as given in the fourth 
report of the Hydro-Electric Power Commission, has been used for tha various 
locations on the river, and the extreme minimum of approximately 150 second feet, 
which obtained during the latter part of 1908, has been assumed as applying to 
all locations except High Falls. These figures would apply closely to Carleton 
Place and Almonte, but would probably be too low for Pakenham and Galetta, as 
these two latter towns have the flow of several tributary creeks which reach the 
main stream below Almonte. These small tributaries are, however, of little impor- 
tance during the period of minimum flow, so that it will be reasonable to assume 
uniform conditions throughout. 


i 


Available Capacity Capacity, Sky ane 
Location. | headin | at normal extreme / pe th 
feet. | low water. minimum. | ee 
ae A alee a ot Sas Wan eons ei Veo seeene mien wee tee TA 
UPCHRE AUIS oct wale's oaels ese 72 915 H.P. 655 H.P. 3,900 H.P. 
@amleton Places... ..22+. 12 Pa orn 160 ‘‘ 655 
DerMOnioed os oe la docs orto esse | 51 BOOK GO5 ent N.2,780 
MA CUA, seu ac ek om os oe 18 540 ‘° 50a 980 
Be CGN ee one nls 0 ok <96 aoe 0182 25 T8050 = a0 ee 1,365 


(10) Survey and Construction Details. 

While the attached estimate gives a reasonable indication of the capital ex- 
penditure which would be necessary for the construction of the proposed work, 
sufficient data are not at hand for accurate determination of quantities or details of 
design. Before proceeding with construction, therefore, it would be necessary to 
make detailed surveys of the sites of the various dams with cross-sections, sound- 
ings, etc. It will also be noted that in computing minimum power capacity the 
period over which it would be necessary to use storage water has been taken at three 
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months. In the case of Pakenham and points below this assumption seems quite 
reasonable owing to the large surplus run-off, but in the case of Almonte, Carleton 
Place and above there is room for doubt, and the only means of definitely establish- 
ing the point is by means of frequent measurements of flow and water level at 
different points along the river during the different seasons. If storage water be 
required for a longer period than that specified above, the minimum flow will be 
correspondingly decreased and vice versa, but in any case it is safe to say that the 
construction of the projected works would be of material and lasting benefit to the 
power users on the Mississippi, and the sites of the dams are of such a nature as to 
insure safe and permanent structures. 


(11) Estimates of Capital Cost. 

The estimates presented herewith include the estimated cost of three concrete 
storage dams located at the outlets of Cross, Long and Gull Lakes. The most 
expensive structure will be that at Cross Lake, where the possibility of raising the 
water eighteen (18) feet, above normal winter level is contemplated. This will 
entail the construction of about 450 lineal feet of dam, with necessary spillways and 
sluices. The Gull Lake estimate provides for the construction of 200 lineal feet of 
dam designed to raise the water five (5) feet above winter level. The Long Lake 
estimate provides for the construction of 180 lineal feet of dam designed to raise 
the water five (5) feet above winter level. 


Cross Lake Dam. 


Dam removal and excavations. ..cis. ou ewes ts he oneness $1,209 
Concrete and regulating apparatus..... WG, eee a ele ine atae aligseene tetnete 31,800 
Coffer-dam and-unwatering )eo. ahewina. Fi cG estes bs see eee el 3,300 

; — $36,300 

Gull Lake Dam. 

Dam-removat and excavation... . mn ccels os oie oy lee reese eons $ 500 
Goncrete-and. resulatina- appara tuS:.c. fs<<eki cscs cee see ees oes 1,700 
Coffet-dain. and? Un Watering) oe. ns wa istics Ga aa te tootsie eects 2,000 

Se 

Long Lake Dam. 
Damir Temoval ANGLEXCAVAdION: 2 cite te a nce oe wlelehs GOES oie cee $ 500 
Concrete and regulating apparatisoeiee owas ee eee 2,300 
Coffer-dam and unwatering....... yas LS it RR a my 2,000 

—_ 4,800 

hc) rl en ee, Caro Cates an ih spe AM tie Sil heme Urabe ea tat. $45 ,300 

Eneiiéering and Contingencies, 10 per Cenb.cos uae oc cls cc lete htt tet ene teeny 4,500 

Interest during. construction, 24: per cents.4 5) occas «ws oo week oe eee eee 1,200 

Tiand damages, SAV Ce sake see eis oi oc ie nee ee 2,000 

Total Canital.Investment>, sutiraiee. Joe eee eee $53 , 000 

Supplementary. . 


In the above estimates, in order to make the new construction absolutely inde- 
pendent of the old dams, an item covering the cost of new coffer-dams has been 
included. If the old dams could be made sufficiently tight to use as coffer-dams, the 
total capital investment, ($53,000) would be reduced to about $47,000. 

Also, for present needs, it would seem sufficient to build a new dam at Cross 
Lake only, and put temporary repairs on the other two dams. As Gull and Long 
Lakes drain into Cross Lake, the Cross Lake dam should be able to take care of any 
leakage through the wooden structures at Long and Gull Lakes, all regulation 
being handled at the Cross Lake dam. Under these conditions the capital cost 
would be reduced from the above amount to about $39,500. 


February 17th, 1909. 


_ 
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REPORT No. 3. 
RENFREW Power. 


Our Hydraulic Engineer visited Renfrew in April, 1909, to determine and 
report on the value of a certain property which the town wishes to acquire in con- 
nection with its contemplated power development. 

The property in question belonged equally to Messrs. T. A. Low and J. H. 
Barnet. 

The cause of the dispute was that the price asked by the owners of this 
property (Barnet and Low) was considerably in excess of what the town considered 
them entitled to receive, and the question turned on the point as to whether the 


- property in question had any claim to be called a water-power, or whether it should 


be classed as an ordinary water lot. 

All the property was originally part of the Russel estate, and in April of 1899 
this property was deeded to Mr. Low, along with nineteen (19) acres of land at 
different points on the river between the C.P.R. bridge and the plant of the Renfrew 
Power Company, this parcel comprising practically all the water-power on the 
Bonnechere within the limits of the town of Renfrew. In October of the same 
year a portion of the above property was deeded to Mr. Hough. A portion of this 
transferred property is now held by the town under option, and the town wished 
to acquire some additional property from Barnet and Low. The natural head on 
this property is due to a flat rapid which has a drop of eighteen (18) to twenty-four 
(24) inches during the low-water period, but is entirely obliterated during high 
water by the back-water of the Hough dam immediately below. ‘The dam shown 


‘on the plan does not at present exist, but was built by a Mr. Russel some years ago 


for storage purposes; but it is said that he was obliged to tear it out on account 
of back-water damage occasioned to property on the river above. Mr. Russel was. 
obliged upon one occasion to pay $300.00 damages for flooding the kilns of the 
Brick and Tile Company, whose property is shown on the map. The channel of 
the river at the site of this old dam has a very uncertain bottom and the left bank is 
low, the topographical features-on the whole being unfavorable for dam construc- 
tion. It will, therefore, be seen that from the point of view of economical develop- 
ment the site is practically worthless as it stands. In arriving at the conditions 
upon which the value of this property should be based, the question should be con- 
sidered from two viewpoints, namely, its value to the town and its value to the 
present owners. © 

Value to the town: The dam on the Hough property, which the town has 
optioned, makes available a head of seven (7) to eight (8) feet during low water, 
and five (5) to six (6) feet during high water, when the back-water of the Renfrew 
Milling Company’s dam is properly regulated. The acquisition of the Barnet and 
Low property would enable the town to utilize eighteen (18) to twenty-four (24) 
inches of extra head during low stages of the river, but would be of practically no 
benefit during the flood period. It will be seen, therefore, that owing to the back- 
water from the Hough dam the material benefit to be derived from the purchase 


of the Barnet and Low property will be a constantly varying quantity, the variation 


being from zero at high-water stages to a maximum during extreme low water. 
Thus the value of the Barnet and Low property lies solely in the fact that the town 
would be enabled to install permanent works capable of permanently holding head- 
water at or about flood level, and derive the benefit of the extra head during that 
portion of the year when it is not provided by natural conditions of flow. 
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Value to present owners: Considered as a site for power development, it is 
evident that the property in its present state has no value, and the question is now 
to determine under what conditions it would be entitled to consideration from a 
hydraulic standpoint. To begin with, the class of service required by the tow. does 
away with all consideration of average power capacity and makes necessary the 
consideration of minimum capacity only. From information at hand it seems 
certain that 15 horse power per foot of head is a very liberal estimate for the mini- 
mum power capacity of the Bonnechere River in the vicinity of Renfrew. This being 
the case, it seems reasonable to assume that nothing under a head of four (4) to 
six (6) feet (60 to 90 horse power) would entitle this location to be classed as a 
water-power. The back-water damages due to the creation of such a head would 
be quite extensive, and would involve the purchase of practically the whole plant 
of the Brick and Tile Company, the purchase of a considerable portion of the Fer- 
guson property, and flooding privileges along the water-front of Aberdeen Park. 
It would also flood the lower end of Ready Street, and seriously interfere with the 
waterworks piping system as at present located. All things considered, it is very 
doubtful if sufficient privileges could be secured from the various parties interested, 
above and below the railway bridge, to raise a commercially feasible head on the 
Barnet and Low property, and in view of this it is submitted that the property in 
question should not be classed as a potential water-power, and should be appraised 
on the basis of its realty value only, as would be the case should the-town be obliged 
to acquire rights farther up the river. 

The town controls the road allowance across the river at Raglan Street. There 
is said to be a head of about six (6) feet on this property under natural conditions, 
and the town wishes for a report on this property as a possible source of power. 
At the time of our Engineer’s visit to Renfrew the property was submerged by a 
flood and -back-water from the Renfrew Power Company’s dam, and no reliable 
data could be procured until later in the season. 


Presented herewith is an estimate of the probable cost of developing 350 horse 
power at the second chute of the Bonnechere River, in the Town of Renfrew. 

An estimate of the cost of developing an eleven foot head for municipal pur- 
poses was made some months ago for the Town of Renfrew, and a by-law empower- 
ing the Council to spend $35,000 in the development was passed last spring. In 
the meantime, however, the dam of the Renfrew Milling Company just below the 
property which the town proposed to develop was carried away by the spring freshet. 
Mr. Fred Hough, of Renfrew, has a water lot and mill privilege in connection with 
this dam upon which the town has option for $10,000, and since the destruction of 
the dam the Milling Company has made the following proposition, viz., that the 
town purchase the Hough rights for the amount above mentioned, and also take 
over the rights of the Milling Company. As a return for the making over their 
rights to the town, it was stipulated that the town was to develop the property and 
supply them free with electric power in any quantity required up to 225 horse 
power. 

The Milling Company has been drawing about 135 horse power from this 
privilege, and three other industrial concerns have been drawing about 100 horse 
power from the same source. This 235 horse power, in addition to the municipal 
and other minor requirements, would probably make up the 350 horse power pro- 
vided for in the accompanying estimate. Under ordinary conditions the $7,700 of 
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annual charges would be chargeable to this 350 horse power, making the annual 
cost about $22 per horse power. In this case, however, there would be no revenue 
from the 135 horse power supplied to the Milling Company, and the annual charges 
would have to be met from 350 less 135, or 215 horse power; that is, 215 horse 
power would have to be charged for at the rate of $36 per horse power per year to 
meet the annual charges of $7,700. A bad feature of this scheme would be that at 
any time the Milling Company might call on the town for the balance of the 225 
horse power, and another generating unit would have to be installed at a cost of 
about $12,000, from which there would be absolutely no revenue until a market. 
was found for the surplus power. 


The scheme in its present shape does not look commercially feasible, and, al! 
things considered, the best plan would be to purchase outright, for a fixed sum, all 
the privileges for which a clear title can be shown, and to sell the converted electric 
power to the various consumers as required, and for a price which will amply cover 
annual charges. This would appear to be the only safe plan for the town to follow, 
and, failing this, it would be well to take up the original scheme of developing the 
eleven foot head, after first determining definitely to what extent the water can 
be legally backed up from the Milling Company’s dam, about which question there 
has recently arisen some uncertainty. 

Before the whole question can be decided, there are many small points which 
will require consideration, but the settlement with the Milling Company is the 
main issue, and the feasibility of the scheme depends primarily upon the terms to 
which the Milling Company will agree, and afterwards upon the price the con- 
sumers are willing to pay. 

It is recommended that the Commission take no further action in the matter, 
until the town has had an opportunity to deal further with the Milling Company, 
and reports progress. 


Estimate. 
Dam, head works and power house........eseesesescecsereesere $14,400 27, $288 
Hydraulic equipment and accessories .........22200+ seeresereees 7,400 5 Ve 370, 
Electric equipment and accessories ...........052+ cee ce eeeeees 4,300 6 ie 258 
Motor, pump and accessories ......... ce cece escort cere eeeeeseeres 2,600 67 156 
Excavation and unwatering.........cccccscsccccersreesccces o0% 9,700 oe Pe 
‘Town’s share of cost of storage (Say) .........2+eseeees Bote ter ye ae 3,000 2%, 60 
Alterations in piping system (Say) ..... c.cece reece ee eer eeeees 3,000 en. Js 
ery 44-400. coecgleloe 
Engineering and contingencies, 107% .......-seeeeeeer eee eees eat es ; woes eee 
Cost of Hough privileges ..... 0 ...0.. cesecccreresere eer eteeeees 17 ,000 
$65,840 
Interest during construction, 24% ($65,840).........- Peete Mal nore L646 is a 
Annual interest, 44% ($67,486) .......sceesserecsescerssreecerese [che aan : ae 
Ginking fund (30 years) ($67 ,486).....0 ce seceeeee cere eeeeees eee teens cee Me: 
te ee Ei ryt eele cas Vegang ees sr ante alan abe Sher ess Fae 2 
Crea LOT chk itis cheeks Sie sie e owiehe Ria Wale ee ae ere Be gi ee $67 ,486 nee $7 ,688 
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The above estimate covers the dam, head works and power house for a plant 
of 720 horse power ultimate capacity, with one penstock and unit installed for 350 


horse power initial capacity. ‘The ultimate capacity is based on the probable flow 


which would result from the building of storage dams, for which an allowance 
has been made in the estimate. A head of 37 feet would result from the pro- 


22 H.E. 
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posed combination of the 11-foot head now owned by the town, for which $7,000 
was paid, and the head: of the Renfrew Milling and lower Hough property, the 
lower Hough property being held under $10,000 option as mentioned above. 

The proposition submitted by the Power Committee of the Municipality of 
Renfrew has been carefully considered, and the following conclusions are sub- 
mitted :— 

(1) That the annual charges will not be met by developing the site for 375 
horse power and selling the output for $20 per horse power per year. 

(2) That the town would not be justified in paying $40,000 for the Milling 
Company’s rights and giving them power for $20 per horse power. 

(3) That if a market were available for 700 horse power the site could be 
developed for full capacity and power sold for $20 at a profit. 

Conclusion No. 1.—It will be noticed that in the Power Committee’s estimate 
of annual charges, nothing has been allowed for operation and administration. 
In our estimate submitted under date of August 2nd, 1909, $2,500 was allowed to 
cover this item. Doubtless the committee considered that_as the power and water- 
works plants will be combined under the proposed scheme, the operating charges 
on the waterworks would cover the whole. This, however, does not appear justi- 
fiable, and at least $1,500 would be allowed for operating and administration 
charges on the power proper. This would bring the committee’s total annual 
charges up to $8,639 for 375 horse power, or $23 per horse power year. 

Conclusion No. 2.—For argument’s sake assume that the site will be de- 
veloped for full capacity of 700 horse power on a co-operative basis, assessing the 
consumers pro rata to meet annual charges. On this basis of the August estimate 
the annual charges for full development would be approximately $9,000. As the 
Milling Company’s interests will use 200 horse power they will be liable for two- 
sevenths of the annual charges of about $2,500. They will be saved this amount 
by the present scheme and in addition will have the interest on $40,000, which 
at 5 per cent. would amount to $2,000, making $4,500 in all. To offset this, they 
agree to pay $4,000 a year for 200 horse power, leaving a balance of $500 a year 
in favor of the Milling Company’s interests. This sum capitalized at 5 per cent. 
would be equivalent to $10,000. It is therefore submitted that a price of $30,000 
for the Milling Company’s interests would be fair to all parties, though until full 
capacity was developed and sold the municipality would be the loser. 

Conclusion No. 3.—Using the August estimate as a basis, the total capital 
cost for full development would be about $122,000 and the annual charges $12,700 
assuming $40,000 as the price paid to the Milling Company’s interests. Under 
these conditions, therefore, annual charges could be met by selling 700 horse power 
for $18 per horse power per year, so that an available market of 700 horse power 
and a price of $20 per horse power would place the scheme on a paying basis. 

In view of the above facts the town would clearly not be justified in entering 
into a contract to supply only 375 horse power at $20 per horse power. When the 
detailed estimate of the town’s engineer is prepared, an approximate rate could be 
established, which would be satisfactory to the Commission. This rate would be 
adjusted yearly, as the market expanded, and by the time the full capacity had 
been developed and sold, there is no doubt that power could be sold for less than 
$20. This would seem to be the only way to safely handle the scheme from the 
Commission’s standpoint. 

In the scheme outlined by the committee, they figure the sinking fund on a 
thirty year basis, while the terms of the power contracts are for ten years only. 
This is a matter which may require consideration. 
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REPORT NO. 4. 


NIPIGON POWER. 


Power Site at Cameron’s Pool. 


This power site is the most important on the Nipigon, and from the stand- 
point of topographical conditions is one of the finest in the Province. 
f As will be seen from this plan the scheme of development is remarkably 
simple, and the capital cost per horse power very low indeed. 
Tugs can, under ordinary conditions, travel eleven or twelve miles up: the 


aE PO Pe ee 


ae from Nipigon Station to within about two miles of the Cameron’s Pool power 
i site. 
. Further navigation is impossible owing to the Camp Alexander Rapids, which 
4 extend about four miles up the river. Natural obstacles of this kind extend all 
; the way up the river at intervals of one to six miles until Lake Nipigon is 
reached. 
> They are as follows :— 
a 
MEP MAICXADOETINADIOS. , "sue dsc cle eecsseseceesvevcocewas 24 mile portage. 
i Lake Jessie NarrowS .....  sseseeeeeeeves Rie eter pe Very shallow water. 
i put Rock .....¢ De et eh ak aug seller viele 4 eo eae w Sle nts 4 mile portage. 
2 Sigg UG Gyn AO ea nna iar Sore ea. Short portage, 7.5 feet rise. 
. Pine Portage .......... Jot S55 SRR RE ne ROR ae SNE BR 2 mile portage. 
e. White Chute....... ok 4 RR eR Ae A Pe Sey ere 4 mile portage. 
4 Mla t ROCK... cee discs es Wee saree re a WA NITE Ot g cere Hes 44 1 mile portage into Lake Nipigon. 
a 
; These portages all occur in a distance of about twenty-two miles, and the 
‘ total rise in this distance is 250 feet. 
a As shown in the table of the plan, discharge measurements were made upon 
4 this river extending over a period of one year, and the minimum recorded dis- 
. charge is 5,800 sec. feet in March, 1906. For estimating purposes in the Com- 
he: mission’s Fifth Report the discharge was taken as 5,500 sec. feet, or 500 horse 
4 power per foot of head at the turbine shaft. The hydraulic capacity of the 
: Cameron’s Pool site is then 19,500 horse power minimum under ordinary low 
ss water conditions, though a drought like that of last summer would possibly reduce 
e this somewhat. 
a In our estimate in the Fifth Report the possibility of transmitting power to 
- ; Port Arthur was considered, and the following is a summary of our figures :-— 

' 

| Fe otiplanteene eee Per ape eee sian Seen vain 16,850 H.P. 

BR ster daivered to Port Arthur, all losses deducted. 14,025 H.P. 


ere Cost. . Annual Coe 


MIEVELODMCDL «0k vt os os ses OLS RS ee re Gos eee 673,182 63 ,504 
Step-up Transformation........-eeeeeeeeereceeececerees 140 ,838 19,485 
Ue ATS SIOT ae eae Senin a le ie his wiie 30 fee vee a atiee Spe 416,175 27,981 
Step-down Transformation ........se.0+ seceeeeererees 130,213 me 692 
Ere DNS ed rete ya e grcls assoc ahi sieinin's @ ole Sean ct Eee se hae een 
EPA LION Uiiuce oS hae cae mils cc eects iatnewes ore be ess vere BOG 

tas | ae ea td oS seats ge eee iamness «89? © "1,360,408 136 ,568 


Cost of 1 H.P. to build on basis of 14,025 H.P. delivered at Port Arthur, $97 . 00 
66 66 annually 66 , 66 66 66 9, 75 
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REPORT NO. 5. 
HUNTSVILLE POWER. 


Presented herewith is a report on power conditions in the Muskoka River 
watershed, with special reference to such sites for development as would be available 
for the municipality of Huntsville. 

Prospective Market. If hydro-electric power were available in Huntsville at 
the present time, contracts aggregating 400 horse power could be obtained at once. 
With power at a reasonable price, the municipal requirements for street and resi- 
dential lighting and pumping would soon require 250 horse power. In addition to 
this, several summer hotels in the vicinity of development would probably be in the 
market for light and pumping. 

Source of Power. The Muskoka River, with its two branches and various 
tributary streams, forms the most convenient source of power available to the muni- 
cipality. A considerable number of good sites for power development are located 
in these waters, of which the more important are South Falls and Trethewey’s 
Falls, on the south branch; Bracebridge Falls, Wilson’s Falls and High Falls, on 
the north branch; and Marsh’s Falls, the Ragged Chute and High Falls, on the Ox- 
tongue River, this being the principal tributary of the south branch of the Muskoka 
River. In addition to the sites above mentioned, an important power possibility 
is that at the Portage, where development is possible by diversion of water from 
the Lake of Bays into Peninsula Lake. 

Bracebridge Falls has been developed by the town of Bracebridge, which is 
also about to develop Wilson’s Falls, and South Falls is partially developed by 
the town of Gravenhurst. Of the remaining sites, the following, in order of their 
importance, could be developed by the municipality of Huntsville: The Portage, 
High Falls (Muskoka River), Ragged Chute, High Falls (Oxtongue River) Marsh’s 
Falls. | 

Characteristics of Watershed. The watershed of the south branch of the 
Muskoka River above the Lake of Bays has an area of about 500 square miles, the 
watershed of the north branch above High Falls is about 640 square miles and the 
Oxtongue watershed above the Ragged Chute and High Falls is about 160 square 
miles. The country embraced by the above areas is rough and well covered by large 
hardwood timber; this fact, together with the generally steep gradient of the main 
and tributary streams, provides better facilities for run-off and natural conserva- 
tion of rainfall than most watersheds of the same order in the older portion of the 
Province. The small extent of drainage area is, therefore, to a certain extent com- 
pensated for by a uniformity of flow which is the natural outcome of favorable 
watershed characteristics. This was especially noticeable in the case of the Ox- 
tongue River, where the discharge over the Ragged Chute and High Falls seemed 
considerably greater than would have been ordinarily expected from a watershed 
of 160 square miles, at the end of August. 

Storage Possibilities. The main storage basin of the district is the Lake of 
Bays on the south branch of the Muskoka River. This lake has an area of about 
25 square miles. From records extending over a period of twelve years, the mini- 
mum annual precipitation at Huntsville appears to be 28.11 inches. In view of the 
favorable watershed conditions it should be safe to assume that the run-off 
amounts to 45 per cent. of the annual precipitation (= 12.7 inches). In a mini- 
mum year, therefore, the Lake of Bays watershed will deliver approximately 14,775 
millions of cubic feet at Baysville, the outlet of the lake. The capacity of Lake 
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of Bays per foot rise is approximately 697 millions of cubic feet, so that the run- 
off of a minimum year would be sufficient to raise the water on Lake of Bays 21 
feet. A difference in level of 10 feet between high and low water would provide 
a continuous discharge of 220 second feet for 365 days. This discharge superim- 
posed upon that due to the non-regulated run-off should make the total minimum 
discharge from the Lake of Bays something over 300 second-feet. 

On the north branch of the Muskoka River are Mary Lake, Fairy Lake and 
Lake Vernon. These lakes afford good natural facilities for storage, but the large 
number of summer houses and resorts on the shores and the requirements of navi- 
Be gation would probably do away with the possibility of developing the storage on 
: these lakes to a greater extent than at present. In a measure, the same argument 
applies to the Lake of Bays, but on account of the much greater area of this lake, a 
comparatively small fluctuation in the water level would provide storage run-olf 
sufficient to appreciably augment the low-water discharge of the south branch. It 
is doubtful if the present high-water level of the lake can be raised appreciably, 
but possibility of lowering the outlet is worth considering, as there would be no 
4 interests seriously affected if the water were lowered below the present minimum 
between the end of October and the first of April. 

The permissible variation of water-level on the Lake of Bays is a question 
which will require considerable investigation before any definite recommendations 
can be made. 

Hollow Lake, Tea Lake and Smoke Lake, all tributary to the Lake of Bays, 
are also available for storage purposes. These lakes are of comparatively small size, 
but would be very useful owing to the fact that their development would not be 
subject to the restrictions which obtain in the case of the Lake of Bays and lakes in 


t the watershed of the north branch. 
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Power Capacity. The Portage: the development of power is possible at this 

point by reason of the difference in the elevation between Peninsula Lake and Lake 

. of Bays, which is normally 104 feet. This head, properly developed, would pro- 
4 vide 9 horse power continuous 24-hour power at the turbine shaft for every second- 


4 foot discharge from Lake of Bays into Peninsula Lake. 

- The development of this site will require about 3,000 feet of dredging and open 
a cut and 1,900 feet of tunnel, and in view of the large capital expenditure it would 
. seem unwise to design the plant for less than 1,000 horse power capacity. The 
. discharge necessary for this capacity will, therefore, be about 110 second feet. 

; The water thus drawn from the Lake of Bays would be discharged into the 
: north branch of the Muskoka River and would increase the capacity of the two 
é, developments controlled by Bracebridge by about 800 horse power. On the other 
i hand, the capacity of the development controlled by Gravenhurst on the south 
i branch would be permanently reduced by 1,000 horse power under present con- 
a ditions, by reason of the fact that the diversion of 110 second feet into the north 


branch would have to be compensated for by a corresponding reduction of the dis- 
charge from the lake at Baysville, which is the outlet of the south branch. While 
the requirements of the town of Gravenhurst do not approach anywhere near the 
ultimate capacity of the South Falls development, yet any scheme tending to per- 
manently reduce this ultimate capacity would doubtless be considered a just cause 
for protest by the town of Gravenhurst, the more so as their loss would be a material 
gain to the municipalities on the north branch of the river. The only possible way . 
to remedy this trouble would be to improve, if possible, the storage facilities of the 
Lake of Bays, and develop those of the upper lakes to an extent sufficient to add 
110 second feet at least to the present minimum discharge from the Lake of Bays. 


284 SECOND ANNUAL REPORT OF No. 48 


To determine whether or not this is possible, it will be necessary to make a’ num- 
ber of discharge measurements at Baysville and at the outlets of the upper lakes. 
Further discussion as to the feasibility of this scheme must, therefore, be held over 
till the above data have been obtained. 

The importance of this site to Huntsville, apart from the high head, is due 
to the fact that the transmission distance, about 10 miles, is much less than that 
from any other site available to the municipality. | 

High Falls: This location, situated on the north branch of the river, is, from 
a topographical standpoint, a very desirable source of power. The available head 
of 44 feet and the flow is sufficient to develop 1,000 horse power continuous 24- 
hour power under minimum conditions. This site has the advantage of being 
fairly accessible, as it is less than 5 miles from Bracebridge and is close to a well- 
travelled road. On the other hand, the transmission distance to Huntsville will 
not be less than 20 miles, which fact, will have a very material effect upon capital 
cost and annual charges. The riparian rights at High Falls are privately owned 
and would have to be acquired by purchase before development would be proceeded 
with. 

Next in order of importance is the Ragged Chute on the Oxtongue. A head of 
probably 100 feet could be developed at this location, and the flow at the time of 
inspection was sufficient to develop something like 1,000 horse power under the , 
above head. Whether this flow can be maintained under minimum conditions, 
either naturally or by artificial means, is a matter for future investigation. The 
transmission distance to Huntsville is approximately 18 miles, and the great dis- 
advantage of this site is its inaccessibility, which will not only affect capital costs, 
but will be very disadvantageous from an operating standpoint. 

As regards High Falls on the Oxtongue, the ultimate capacity would be about 
half that of the Ragged Chute and the construction and operating difficulties 
above mentioned would be, if anything, increased, so that consideration of its 
availability as a source of power for Huntsville may be eliminated. 

The data collected by the First Commission with reference to the upper 
branches of the Muskoka River are quite insufficient for the present requirements, 
and the measurements and investigation above mentioned will be required before 
any definite scheme can be submitted for the consideration of the municipality of 
Huntsville. 


) 


REPORT No. 6. 
Morra STORAGE. 


Submitted herewith is a report dealing with the storage possibilities of the 
Moira watershed, which is intended to supersede the report of December, 1907, on 
the same subject. 

Since the previous report was prepared, surveys of the storage basins have been 
completed and the actual areas obtained are very much less than the estimated 
areas, which were based upon local opinion. To offset this to a certain extent, the 
flood contours developed by the survey show that the depth of the storage run-off 
can be considerably augmented in the case of the Grimsthorpe Marsh and, to a 
smaller extent, in Loon Lake. This may necessitate additional dam construction 
and consequent greater capital expenditure, but this is largely compensated for 
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owing to the fact that cement is much cheaper and sand can be obtained compara- 
tively close to the sites of dams. The latter fact we were not justified in consider- 
ing in the previous estimate owing to lack of definite information. 


There has been no opportunity as yet to proceed with detailed estimates and 
designs, and the site at Deer Lake will require further investigation before this can 
be done. In the meantime, however, the revised storage figures are submitted, and 
while the capital cost may be somewhat increased, the old figures still give a reason- 
able indication of the expenditure involved. On account of the much smaller amount 


of water to be handled, the operating expenses have been reduced, and the interest 


on investment increased to 5 per cent. 


On the whole, therefore, the capital investment may be slightly greater, and 
the storage capacity will be less than previously estimated, but there seems no 
doubt that in spite of altered conditions the material benefits to be derived from 
proposed storage work are sufficient to warrant their construction. 

(1) General. The Moira River, with its principal tributaries, the Scoutanatta 
River and Black Creek, takes its rise in the northern portion of Hastings and 
Lennox and Addington Counties, and flows into Lake Ontario at Belleville, fall- 
ing about 850 feet in 100 miles. The northern portion of the drainage basin is 
well mineralized, a few mines being in operation at the present time, while several 
more could be economically developed if cheap power were available. Owing to 
large areas of surface rock, and the steep eradient of the river, the run-off is 
naturally rapid, and this condition has gradually become more pronounced with the 
clearing of the upper basin by the lumbering interests. Up to the present time, the 
flow of the river has been regulated by the lumberman, with the result that the 
river became useless for power purposes for a considerable period each year, owing 
to the fact that the storage water was all used in the spring for driving purposes. 
Lumbering operations being now at an end in this district, the object of this study 
is to determine whether or not the flow of the river can be artificially regulated so 
as to furnish continuous power in commercial quantities. 


(2) Available Precipitation. Records of the Weather Bureau at Madoc and 
Bancroft extending over a period of 14 years indicate that the maximum value of 
mean annual temperature is about 43 degrees, and the minimum value of mean 
annual precipitation about 30 inches. Assuming that the most unfavorable con- 
ditions for any year would obtain from a combination of the above figures, the 
evaporation for a season of this kind would be in the neighborhood of 14 inches, 
leaving 16 inches available for storage. In the following estimates, 15 inches has 
been taken as a safe value for purposes of calculation. 

(3) Natural Storage Basins. Following the river up from its mouth, the first 
natural storage basin encountered 1s Stoco Lake, near the village of Tweed. A few 
miles further up stream, above the confluence of the Moira proper with the Scouta- 
natta and Black Creek, is Madoc Lake, near the village of Madoc. Above Madoc 
the only natural basin of importance +s Wolf Lake. On Partridge Creek, a tributary 
of the Scoutanatta, is Deer Lake, and Loon Lake is at the headwaters of the Scouta- 
natta itself. The Grimsthorpe Marsh at the headwaters of Black Creek completes 
the list. Owing to rather unfavorahle topographical conditions and the possibility 
of conflict with private interests, Madoc and Stoco Lakes have not been considered, 
and the estimates submitted will deal with the benefit to be derived from, and the 
cost of, storage works at Deer Lake, Loon Lake and the Grimsthorpe Marsh. 

(4) Assumptions. The estimates submitted are based on the following as- 


sumptions :— 
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(a) That it is not practicable to use Madoc and Stoco Lakes for storage pur- 
poses. 

(6) That in the event of the proposed dams being constructed at least 10 feet 
of water can be drawn off Loon Lake, Deer Lake and the Grimsthorpe Marsh. 

(c) That the surveyed areas of the storage basins be given the following 
values: Loon Lake, 4.6 sq. miles; Grimsthorpe Marsh, 3 sq. miles; and Deer Lake, 
1.4 sq. miles. 

(d) That in view of the fact that the surveyed. areas are so much smaller than 
those used in the previous estimate, the period of non-regulated flow may be in- 
creased from seven to eight months. 

(e) All figures for horse power refer to power developed at the shaft of a good 
type of waterwheel at 80 per cent. efficiency. 

(5) Storage Capacity and Annual Run-off. 


oe | _ Storage. | Run-off. 
Bor alie tse hci ohn ae ve | 1,283 mill. cu. ft. | 1,570 mill. cu. ft. 
CATLUTSEROLDE ee yeh e erent Sid tine oor ate Are ROR aA or ahs | Boos ay 1°6383)*" es 
DCC MARR ceva, CU Uinta oe Dic al atk PRY Ge ee SA Os 4 a mS Tes “8 
PS FIOQSOWWALCE etree eo iieatwids Goh okt a nicacleame tary aii aU ain aus LeGi4 a ae a bigo 1 Galas a 
ft bys 72 & CA We Dea gah rT arg DRA II a Conletc AMA) Sd 2 OLOwie ts :. ee pe: WEES ok 2 a 


| 


Corbyville...... Rid Bieler suis g au ele tea ieee De ee 2 5o100 5%" cs) 34,848 


(6) Bridgewater. The storage water available to Bridgewater is 1,674 mil- | 
lion cubic feet, and the annual run-off is 7,876 cubic feet, leaving a surplus run- 
off of 6,202 million cubic feet to be distributed naturally over a period of eight 
months each year. The available storage water would give a continuous uniform 
flow of 160 cubic feet per second at Bridgewater for four months. This is equiva- 
lent to 14.5 continuous 24-hour horse power per foot of head. 


(7) Tweed. The storage water available to Tweed, not including Wolf Lake. 
is 2,510 million cubic feet, and the annual run-off is 22,477 million cubic feet, 
leaving a non-regulated run-off of 19,967 million cubic feet available for eight 
months. The storage water would give a continuous uniform flow of 250 cubic feet 
per second at weed for four months. This is equivalent to 22.5 continuous 24- 
hour horse power per foot of head. 


(8) Corbyville. The storage water available to Corbyville, not including Wolf 
Lake, is 2,510 million cubic feet and the annual run-off is 34,848 million cubic 
feet, leaving a non-regulated run-off of 32,338 million cubic feet available for 
eight months. The storage water would give a continuous uniform flow of 250 
feet per second at Corbyville for four months. This is equivalent to 22.5 con- 
tinuous 24-hour horse power per foot of head. 


(9) Capital Cost (subject to revision). The capital cost provides for the con- 
struction of three dams; one at Loon Lake with a maximum of 18 feet of water on 
the sill; one at Grimsthorpe with a maximum of 20 feet of water on the sill; one 
at Deer Lake with a maximum of 15 feet of water on the sill. The site at Deer 
Lake is clear, but it will be necessary to remove existing wooden dams at Loon 
Lake and Grimsthorpe. 

The Deer Lake estimate is for a 50 foot dam with concrete sluiceway piers, 
concrete spillway, and about 200 feet of earth and rip-rap filling. The Loon Lake 


‘ 
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dam provides for 80 feet of concrete dam, including sluice, and about 220 feet of 
wooden wing-dam. The Grimsthorpe dam provides for 70 feet of concrete dam, 
including sluice, and for the temporary repair and reinforcement of the existing 
wing-dam. 

In addition to the dam above mentioned, it would be good policy to spend a 
reasonable amount yearly on the maintenance of the lumbering dams in the upper 
waters. These dams need not be tight, but they should be kept in a condition suffi- 
cient to withstand spring floods and release impounded water gradually. This 
item figures in the capital cost under the head of “lumbermen’s privileges,” and in 
the annual charges comes under the head “maintenance of lumbermen’s dams.” 


Loon Lake Dam— 
TPA ELE INIO VAL ANG -CXCAVAGION oo). sc dies cs Ces ce ae ee ewele eee ves $600 
GUC ECE alc Pen e osle hoe iwee s NSP AR RN ii aeals gH aia pe Oe IRE HAE 4,000 
Crib-dam ee2808 eoosereeveasesec7e2 00H 22 Fess oeose eee Fees eone eaves oes ea ese 5) 9 000 
Auxiliary wing-dams and’ false-work..... 6.66 cece ba ce ewe wees. ces 2,000 
eee $9 ,600 
Grimsthorpe Dam— 
Dam removal and excavation .......... a Pa ACR Pr eee 8 $600 
Oe RE Cie cos Seine Skea Pere eetein sears ee iat «Meh a aiel, a ret she chee 3,800 
Repairs to existing wing-dam......... NR a rae ek ee laine ae 1,000 
Mieidiaryywine-caam and falsée-work )...2. 0b ss cecceece ss seeeercs 1,700 
—— 7,100 
Deer Lake Dam — 
lear ANNE XCAVEIOD. os ceo ic ce nc cn cwacbeeasin dastevacweseneee $400 
eee ih eT ee eens unl GDS aioe geo EIS So un cals = Oia wa eB Oe oes 2,200 
ere eer nn US al ey aha ay OR daw eldis b's we cine: 's : 2,000 
Rea APACE he he Mote 254 io didi ics oR alge oe URS a ME weal eb ee ermen 600 
5,200 
QDS AR: a sg d ht Spanien eh atin Mh gee yas ta ARE Rae aa Rerag Om $21 ,900 
Engineering and contingencies, 10% .......... 0. cee eee cere renee 2,190 
Interest during construction, 257, ...ccscccc eee e cence cee steenenecs 502 
$24 ,592 
Lumbermen’s privileges (Say)......cccccecccescens re cereeeer anes 10,000 
Total capital investment ........6..00+ os eee $35 000 


(10) Administration and Annual Charges. Concerning the administration 
of such a system as is outlined in this report, it would seem advisable to vest the 
control in a representative commission composed of power users along the river. 
With the co-operation and assistance of a superintendent, the Commission would 
control and regulate the flow of the river in such a way as to properly serve the in- 
terests of the power users in general. This would include, primarily, operating the 
main storage dams so as to give as near an approximation as possible to uniform flow 
throughout the year; also the issuing of permits for, and supervision of, new dam 
construction, and alterations or additions to dams now existing; also the imposing 
of necessary restrictions as to the use of flash-boards, and, in case of emergency, 
the temporary imposition of a time limit for the use of water; finally, there would 
be the levying of water rentals to meet capital charges, and the collection of revenue. 

Under annual charges should be included the following items :— 


Maintenance of main dams, 2 per cent. .  .0- eee eeeerecees $450 
cf lumberman’s dams (SAY) ..-+0.seesseee error 600 
Interest on $35,000 at 5 per cent, ......----eeeeee se eerecere rik: 

Operation and administration......+.-++-++sseeeeeecererees : 
Total annual ty ooo ape ie as ot aac 


Thus, yearly revenue should be approximately 
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(11) Power Capacity. For purposes of an approximate estimate of the power 
capacity of the river, it will be divided into sections over which the minimum flow 
in the dry season is assumed uniform, as contained in sections 5, 6, 7 and 8 of this 
report. The power capacity is calculated from the total drop over these sections. 


; Drop. Min. Flow. | Min. 24-hr. 
Section. | Ft. | Sec. ft. Power 
Boon bake toch inton sects scene ceee ce see cements: 190 pA 25 2,160 
RUG TOL GO MAG OCALA KE bck tects eisrcntertsrs eiaeicte i 50 'hiia’ eae 380 160 5,530 
Grimsthorpe to Madoc Lake........ Sarccte Me Gheeteine oe 500 81 3,700 
Madoc Lake to aake: Ontario we vscw sdisee soe ae eine siete ai 265 250 | 6,030 


Total capacity in min. 24-hr. power, 17,620 H.P. 


Assuming one-third of this quantity to be commercially available, there would 
be 6,000 horse power capable of development, against which there will be $6,000 in 
annual charges (Sec. 10). The cost per horse power per year on this basis would 
then be in the neighborhood of $1.00, but as the annual charges are to large extent 
constant, the cost per horse power for storage will vary inversely as the power 
developed. : | 

It must be noted that as the estimate does not include a dam at Wolf Lake, no 
account is taken of the possible low-water discharge of the upper branch of the 
Moira. This would tend to increase the figures given above. 

(12) Supplementary. It is evident that the storage basins on the headwaters 
can only be used to sustain a uniform flow, as their location is too remote to supply 
the peak-load or emergency demands of power users on the lower river. From the 
mouth of the river up as far as Corbyville, the gradient of the river is so steep 
that the dams upon it have comparatively little daily storage capacity. In view of 
this fact, it may become necessary to supply water for peak-load energy from a 
storage basin sufficiently near to the various points of consumption to insure prompt 
regulation. A dam at Foxboro raising the 4 or 5 miles of dead water up to Plain- 
field about four feet would appear to answer all requirements. This dam could 
be constructed for a very reasonable figure if it was found to be necessary. The 
chief item of expense would probably be land damages, concerning which no in- 
formation is at hand. 


5.—GENERAL. 
REPORT ON TRIP OF ENGINEERS TO EUROPE. 


The object of this trip was :— 

1. The study of methods and practices of European countries in connection 
with the building and equipment of modern high tension power transmission lines, 
more especially the following subjects, being directly and intimately associated 
with the Commission’s power distribution system and in which great progress has 
been made within the last few years. 

(1) Protecting apparatus and systems, high tension fuses, lightning ar- 
resters, condenser for lightning dicharges and grounding systems of 
high tension lines. 


1911 THE HYDRO-ELECTRIC POWER COMMISSION. 


Pa 


289 


(2) Insulators, with view of opening negotiations with one of the firms for 
supplying the Commission with balance of high tension insulators. 
(3) Cables. 7 
(4) Methods of treating and preserving wood poles. 
(5) Hydraulic accumulator scheme. 
(6) Some of the most modern and up-to-date high tension tower trans- 
mission lines on the continent. 
(7) Thury System of D.C. high tension transmission systems at Lyon, 
France, and plants of Thury, at Geneva, Switzerland. 


2. To study the conditions abroad pertaining to the general use of electric 
power, appliances and machinery, which eventually could be introduced into 
Canada to further the general adoption of electric power in this country. 

(1) Motors and generators. 
(2) Incandescent lamps. 
(3) Quartzlamps. 
(4) Heating apparatus. 
(5) Apparatus for the purification of drinking water by means of ozone. 
(6) Apparatus for the manufacture of fertilizer by burning nitrogen of air. 
(7) Electric furnaces for the production of metals. 
(8) Street lighting by means of incandescent lamps. 
(9) Apparatus and appliances used by the farmers. 
(10) Conduits, paper insulated tubes, etc., for installation work. 


Toronto, August 20th, 1909. 
Hon. ADAM BECK, 


Chairman, Hydro-Electric Power Commission of Ontario. 


Dear Sir,—With reference to my recent visit abroad, I beg to submit the 
accompanying reports dealing with the various subjects investigated. My assistant, 
Mr. Mansbendel, was sent to Europe several weeks ahead of me in order to pre- 
pare the ground, gather the necessary material, and make appointments with the 
different concerns. 

Owing to the lack of time, only a part of our original programme, as out- 
lined to you in my letter of April 22nd, could be followed. The most important 
subjects, however, were fully investigated and detailed reports of same are attached 
to this letter. 


List oF SuBJECTS INVESTIGATED. 


STU AL OES Se ed eek oreo Re oiled tae emetfe weie So seta Sed Special report. 
Incandescent Lamps ....----+eseeeeeecereree ds ; 
- 25 Cycle Arcs and Quartzlamps ....---++++++++> : 4 
eae Pirin mUrOteChlOR ya ease te ee St : : 
Water Purification with Ozone ....---++++++-: 
Electric House Heating .....----++-eeeerree? See Later. 
Transformer Cables and Condenser Bushing,.... 3 ; 
Hydraulic Accumulator GQoheMGosea oi ..6 diem ntnce es 
Thury System of D.C. High Tension Power Trans- : i 
mission .....- Eom in Pe Sper agar, Soe > . 


Option for Aluminum Galles treo tee ee ee 
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Sb par een eee een re Soe nes ered See a aa Te scl oe a ed ee ee 


Re Insulators. Upon my arrival in Europe, I took up the question of insulators 
immediately. JI found that though we had sent out specifications to the various 
firms concerned early in April, they were unprepared to make us any proposition, 
as the manufacture of their samples was not far enough advanced. Hach of the 
five firms visited was laboring to improve on the C.E. type of Suspension Insulator, 
always retaining the link feature as the most vital part. I did not find any in- 
sulator which was different from, or better than, those tested here at Niagara, and 
which could possibly enter into serious consideration, in spite of the great number 
of variations which they had developed. Our suggestion regarding the furnishing 
of insulators according to our accepted design (O.B. Co. insulator) had been taken 
up at once, and samples were being made, but the testing of same had to be post- 
poned. From the results of these tests and from what I saw at these factories, it 
is my opinion that the porcelain manufactured abroad is in most cases fully as 
good, if not better, than the American porcelain, both electrically and mechanically. 
On the other hand, I found that the foreign prices were with few exceptions rather 
high. The high duty and transportation charges offset almost entirely any gain 
which could be derived from the cheaper labor prevailing in those countries. 

The insulators proposed by the Watson, Jack & Co., of Montreal, had been im- 
proved in the meantime so as to meet our specifications, and from a technical 
standpoint there is at present no reason why they could not be used on our lines. 

The general impression gained from visits to the different insulator factories 
is a very favorable one. There is nothing that the manufacturers cannot furnish 
in the line of porcelain, independent of size, design and quantity. The facilities 
for manufacturing and the location of raw material are exceptionally favorable, 
and the reputation of these houses abroad leaves nothing to be desired. In the 
ease that tests with insulators should be continued here, the different firms are 
willing to send us sample insulators free of cost, exclusive of duty. 


Re Incandescent Lamps. Several firms were visited but satisfactory arrange- 
ments for the importation of metal filament lamps into Canada could only be made 
with the Siemens Schuckert Works, in Berlin. A detailed special report dealing 
with the technical features of this lamp follows later. 


Re 25 Cycle Arcs and Porcelain. The following firms were visited :— 
Siemens Schuckert Works, Berlin, 
Koerting & Matthiesen, Leipzig, 
Beck ‘Are Lamp Co., Berlin, 
and a good but rather panic low frequency lamp was discovered. ‘The usual 
practice abroad is to use flaming arcs which are highly developed. Data and valu- 
able information concerning flaming arcs were obtained from these different places. 


Re Lightning Protection. The following places were visited :— 
Siemens Schuckert Laboratories, Berlin. 
Stations and Sub-stations at Moosbach, near Munich. 
Stations and Sub-stations at Heimbach, Urftthalsperre, near Cologne. 
Owing to lack of time several other important places of interest could not be 
visited. The investigation of this subject has given us particular valuable in- 
formation. Over 700 installations in all parts of the world are provided with this 
system of protection and the results obtained in many years of service, during the 
most severe storms, have, without exception, been the very best. Technical details 
and description of this system are contained in attached special report. ‘T'wo 
estimates for the equipment of our stations with this protective system are being 
prepared. 


~ 
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Re Water Purification by means of Ozone. Aside from the great merits of 
this system as an absolutely safe and certain method for purifying drinking water 
in large quantities, it is a valuable adjunct to any municipal plant, inasmuch as it 
requires power and that this power can be shut off during the peak-load period. 
The system as developed by the Siemens Schuckert Works, Berlin, was fully in- 
vestigated and detailed report is attached to this letter. 


Re Electric House Heating. Tlectric house heating abroad is as a rule con- 
sidered a very expensive luxury owing to the high rates for current. There exist 
but a few installations in factories and churches/in Switzerland and Italy, where 
water power is available. Electric cooking, however, is more generally used in 
spite of the high current prices, on account of its simplicity, its convenience andl 
flexibility. 
| Electric cooking has proved to be cheaper than gas at 75 cents a thousand feet 
as long as the price for 1 kilowatt hour does not exceed 4.5 cents. 

In spite of the restricted use of electric house heating apparatus, the German, 
Swiss and Austrian electric stove factories have developed a remarkable industry, 
mostly to supply the demand abroad. There are in use several distinct systems of 
heating—stove heating, air heating, and recently an English house has developed 
a system of electric radiator in which oil is heated electrically. 

The tendency of late is to build large tile stoves of large heat storage capacity 
which, when fully heated, can be disconnected from the power during the peak-load 
period. This feature is a very recommendable one and any system of heating em- 
bodying this principle of heat storage could be introduced to users of Commission’s 
current to good advantage. Valuable data in the form of figures, curves and text 
books were obtained dealing with the general conditions of cooking in European 
countries. 


With regard to motors, generators and transformers, the following houses were 

visited :— 

Siemens Schuckert Works, Berlin and Nuremberg. 

Bergman Co., Berlin. 
Both are important firms engaged in the manufacture of large generators, motors 
and transformers. The Nuremberg factory takes care of the manufacture of all 
transformers and standard apparatus, whereas the Berlin works are engaged in 
building special motors and generators of large capacity. The 8.S.W. trans- 
formers show an exceptionally good mechanical design, providing against all possible 
deformation of the vital parts due to short circuits or other troubles on the line. 
They build air and oil cooled transformers, the latter having specially constructed 
steel tanks of large cooling surface. The 3S W. are also building explosion-proof 
motors and generators for mines, etc., and have an ingenious plant to test the 
safety of these apparatus under actual conditions. 


Re Cables. The large cable works of the S.8.W., at Nonnendann, Berlin, 
where power and telephone cables are manufactured, were visited. Their equip- 
ment for this class of work is the most up-to-date of its kind. The cables are tested 
with a 400,000 volt transformer provided with condenser bushings, which has been 
in constant use for over six years, giving excellent satisfaction. Cables for 150,000 
volt as manufactured by the 8.8.W. have been in successful use for over two years. 


Re Hydraulic Accumulator Ycheme. With regard to hydraulic accumulator 
scheme, we learned from the “SW. that such schemes were quite frequently used 
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abroad, and that they had built several larger plants in the northern part of Italy. 
At the time of our visit they showed us plans of a new accumulator scheme they 
were building, with a capacity of three times 4,000 horse power. 

We also visited the Societe de L’Industrie Electrique, at Geneva, Switzerland, 
which exploits the Thury system of direct current, high tension power transmission. 
There exists at the present time but one installation of this kind in France, be- 
tween Moutier and Lyon, which could not be visited on account of lack of time. 
The system, however, impresses me as impracticable and too complicated, each unit 
being a rotary machine requiring attendance and care. Ihe saving eventually 
effected by the using of D.C. over A.C., since twice the voltage can be used for the 
same insulation, is greatly offset by the extreme complications of the high cost of 
the station and sub-station outlay, regulation and extra insulation. The D.C. sys- 
tem is at the present unable to compete with the A.C. system. 

With regard to our endeavor to secure an option on 250 tons of aluminum 
from the 8.8.W., I was informed that owing to the contemplated consolidation of 
the different aluminum manufacturers they were unable to obtain a quotation for 
our purposes. 

I beg to draw your attention to the attached reports dealing more intimately 
with the technical points of the subjects. 


Yours very truly, 


Chief Engineer. 


i 


Toronto, August, 1909. 
REPORT ON INVESTIGATION OF H1iGH TENSION INSULATORS. | 


The firms which were asked to submit prices and details of high tension insula- 
tors and low tension insulators were :— 
Porzellanfabrik Hermsdorf 8. A. 
Porzellanfabrik Hentschel & Muller, Meuselwitz. 
Rosenthal, Selb, Bavaria. : 
Kaolin, Industrie Gesellschaft, Merkelsgriin, Austria. 
Schomberg & Sons, Bautzen, Saxony. 


Specifications for our high tension insulators were sent to each of these firms 
early in April. Upon my arrival in Europe and visit to these houses, I found that 
none had any design to offer which would offer greater advantages than our own 
types. Hermsdorf was more advanced in the manufacture of a type of high tension 
insulators connecting up a string of their usual delta type pin insulator, as sub- 
mitted to us early in February. Numerous attempts had been made by all houses 
to improve on the G.E. type of insulators, always retaining the interlocking feature, 
but in spite of the changes of mere technical nature, which were proposed and tried, 
no satisfactory arrangement had been found. So far as it is known, this (G.E.) 
type of insulator has not been used in European countries. The factories of these 
firms were all well equipped, some larger, some a little less spacious, but as a whole 
they were all larger than any American factory of this class. The materials used are 
Swedish and Norwegian feldspar and flint, some English clay, and mostly kaolin, 
which is found abundantly in those regions in which the factories were located. 
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The process of mixing the clay is the same in principle as the one used in the 
me States, except that after the clay mass has been filtered it is stored away in vaults 

until it begins to smell, presumably on account of a process of fermentation of the 
mass. This happens after a period of several weeks. The forms are worked out of 
the plastic material in pretty much the same way as in America. In some cases 
a rough form is gotten up, which is dried, and when it has reached a nearly dry 
consistency, it is worked in the lathe like a piece of wood. In this manner pieces 
of complicated designs can be turned out much better than by moulding wet. Then 
too, single pieces are often stuck or glued together by means of liquid mass and 
no difficulty is experienced in piecing up the most complicated form. The piece is 
then dried and fired in the upper part of the kiln, at a temperature of somewhere in 
the neighborhood of 700 degrees C.; after this firing, the pieces, having the con- 
sistency of chalk, are dipped into the glazing solution and fired a second time in 
the lower part of the kiln at high temperature (1,700 degrees C.). The kilns are all 
coal fired and have three stages extending through two floors. The lower stage is 
the hard fire room (1,700 degrees C.), the stage on the floor above the glow fire 
(700 degrees C.), and the top is reversed for drying the forms outside of the kiln, 
to utilize all of the available heat. This system is common to all factories in 
Europe, and it is claimed that these two consecutive firings, to which the porcelain 
is subjected, gives it its superiority in mechanical and electrical strength. The test 
result obtained at the factories under consideration, both with their own designs 
and with our section, can be drawn together as follows :— 


-Hermsdorf seems to have overcome the faults adhering to their original 
samples. The mechanical pull is high (somewhere around 10,000 Ibs.) and the 
puncture voltage of the insulator from 120 to 160 kilovolts under oil. Electrically 
the insulator has not been changed, the fittings would eventually be made according 
to our own specifications. From all other designs submitted, none show any ad- 
vantage over our sample, in fact a parallel test in steam showed a marked better 
behavior of our insulator over all other samples of their design under test. In- 
sulators with tin roofs show under test a considerable better behavior, but this 
result should be viewed with the utmost care, and no definite conclusion should be 
‘drawn before further extensive tests have been made. The samples Hermsdorf 
made in conformity to our own section do not show higher electrical test results, 
and mechanical tests are the same as on their standard make, as the same shape 
head is used. Comparing prices it will be found that they are more expensive than 
our American make, and consequently should fall out of consideration. 


Hentschel & Muller, Meuselwitz. Have had no design of their own. They limited 
themselves by making a number of test samples according to our design, which gave 
very favorable results. Electrically, porcelain is fully as good as the best porcelain 
in Europe. Mechanical tests performed showed a pull of 10,000 lbs. and more 
before the porcelain broke. Cement in no case gave way. Prices are cheaper than 
any of the other houses, but whether they can compete with Ohio Brass prices is 
questionable, on account of duty and freight. 


Rosenthal, Selb. Rosenthal insulators are made of probably the best but also 
of the most expensive porcelain. Has a very good reputation among electrical firms. 
Rosenthal had a type of insulator which he showed me, but which was unsuitable 
for our use as it then was made. Proposed to him several changes which he after- 
wards made. Tests on this insulator showed, however, no favorable results. Strong 
leakage under rain at low voltage (50 cycles). It is a question whether behavior 
would be better at 25 cycles. Mechanical pull of these insulators is high (12,500 
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lbs.). Our own type, even if at equal qualities electrically or mechanically, is too 
expensive to be considered. Advantages, if any, aré bought at too high a price. | 

Kaolin Industrie Ges. Merkelsgriin. Their own design, which they got up 
after having seen our model, is a combination of ours and an ordinary petticoat pin 
insulator. Though it seems that five sections would eventually meet our require- 
ments, the petticoat feature does not seem advantageous for various reasons. ‘l'ests 
on our sample showed no improvement over our model. Mechanical tests were 
failures, owing to fast work, unset cement, and faults in construction. Porcelain 
seems to me to be of poorer quality and make as body of other firms. | 

Schomburg. Had no original design of their own. Our model, made by them, 
even at our standard of quality would be out of consideration on account of high 
price. No tests were made with these insulators. | 

Samples for our own use for testing purposes can be obtained from all the 
different manufacturers, should we wish to continue our research at home. Follow 
a list of prices for both original types and our models made by European factories :— 


PRICES FOR HIGH TENSION INSULATORS. 


DESIGN. 


| 
| Ours. Theirs. 


| F.0.B. Toronto. | F.0.B.Hambure. | F.0.B. Toronto. |F.0.B. Hamburg. 


Hee ns 


| | 

| Sect. | Comp. | Sect. | Comp. | Sect. Comp. | Sect. | Comp. 

c. c. $ c. $e: $ <c. ee Os $c. $ c. 

Hermsdorf ) .0..k seb al 122 9°76. =) 8 25 6 60 1 64 8 20 1 15 5 75 
He & Muller. . 260% ons: 95 7 60 5l EOS ho ee een Goats eae reacgeee 

HOSCDINAL Secale. Ce 1 96 | 15 68 12740 10716 2 60 | 13 00 1 72 6 50 
| F.0.B. | Factory F.O.B. | Factory. 
Kaolin Industrie ....... Ae ee ie Wo Bice ete ga er te 1-35 6 75 tg Rates 
PICHON DUTE oe, osteo, xi sec eit 1k GO) SE OM be eanet' witalls erarsaee-a dik wastage REIAl acca teeta ik Skene ae 


LIST OF PRICES FOR LOW TENSION INSULATORS, LIME INSULATORS WITHOUT PINS. 


F.0.B. Hamburg. F.0.B. Toronto, 


| including duty. 
PIOTHISGOTE Orsay as ge nc aaa dkny et ROR) ae eon 35c. 
Bde Mndler es creies 2a icc cee nea ee ake eres 20529), B8eand 4b6G ne iS ee ee 
PUOSCH ENE bi oia% oe k foc teteiccurebuse ee a ee ote aera nee UUhcariete eat 38c. 
OLED o 64 o.oce soem pins ave OER Ae FRB le i Ree Li ee ae ea ae 
Sobom pure: OOM es AS APPR ee ea ee ee er eee 47¢ 


A very ingenious device used to indicate the breaking of a high tension insula- 
tor was also inspected. This device, a simple red-colored cap made of thin celluloid, 
is fastened over the head of the high tension pin insulators by means of two clips. 
The breaking of an insulator is naturally followed by a flashover setting fire to the 
celluloid cap and destroying the same immediately. The missing of the red cap is 
readily noticed by the patrolmen, and the insulator can at once be replaced. These 
caps are in use over the complete transmission system at Strassburg, Alsace, rep- 
resenting the most extensive system of distribution in Europe, and their use on 
these lines has resulted in a considerable saving over the old method of locating 
a broken insulator by eyesight. 
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Toronto, August, 1909. 


REPORT ON INVESTIGATION OF METAL FILAMENT LAMps. 


The metal filament lamps can be divided into two distinct groups. One group 
contains the tantalum group as manufactured by the 8.S.W., the other group con- 
tains all the other lamps like tungsten, osram, colloid, etc., which are practically all 
tungsten lamps with different names. The main difference between the lamps of 
these two groups lies in the fact that the tantalum lamp has a ductile filament’ 
of pure metallic tantalum, whereas the filament of all the other lamps have a very 
fragile and brittle filament made of tungsten, which renders the lamp exceedingly 
sensitive to breakage. This breakage is partly offset by a lower watt consumption 
as compared with a tantalum lamp, the latter consuming 1.5 to 1.6 watts per candle 
power, whereas the tungsten lamp consumes but 1.1 to 1.2 watts per candle power. 
(An ordinary carbon lamp consumes 3.5 watts per candle power.) 

In the face of the higher watt consumption the tantalum lamp has some 
advantages which make it the more economical lamp in the long run. As men- 
tioned before, the lamp is much stronger mechanically, making packing and ship- 
ping an easy matter. Then the tantalum lamp will stand ‘all sorts of current 
fluctuations up to 100 per cent., without danger of burning out, while the tungsten 
lamps are all more or less sensitive to the slightest voltage variation. 

The factory of the 8. S. W. in which the tantalum lamps are manufactured 
was visited. The most striking feature about these works was the great quantity 
of special automatic machinery used for making these lamps. The number vf 
hands employed is nevertheless very great as certain operations, like the threading 
of the filament around the spider, can only be made by hand. ‘The daily pro- 
duction of these works is 75,000 lamps outside of the carbon filament lamps. Five 
million metal filament lamps are kept in stock. Thirty miles of tantalum wires 
are drawn every day, the average lamp containing one foot of it. 


REPORT ON INVESTIGATION OF 25 CycLE Arc LAMPS AND QUARTZ LAMPS. 
t 


Toronto, August, 1909. 


The standard frequency in European countries being 50 cycles per second, no 
great difficulties are experienced with the illumination by means of ordinary arcs, 
either enclosed or open. With the growing electrification of railroads, however, 
where 25 cycles are used, the demand for a low frequency lamp has increased very 
rapidly, and the problem has so far been solved in two ways. _ | 

The first and more common way is to use a flaming arc, which as far as the 
light is concerned gives satisfactory results. Owing to the relatively large volume 
of incandescent gases, the illumination is nearly steady, and no disturbing effect 
due to low frequency is experienced, as long as there are no moving bodies around. 
A pure carbon light is practically excluded, since the flicker at 25 cycles would be 
very disagreeable to the eye. 

a ae way of ieee with current of low frequency has been de- 
veloped by the S.S.W., Berlin. This firm uses a system of double lamp in kes 
frame, one lamp being fed by a current which is lagging 90 in phase behind t e 
current of the other amp. Thus the illumination, which is the sum of the illumi- 

go. HH. E. 
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nation from the two individual lamps, is practically constant and approaches more 
than anything else ever tried the illumination with direct current. 

The cost of the lamp is necessarily high, being a double lamp, and the in- 
stallation requires additional apparatus, like choke- coils and condensers, and a 
double line along the whole circuit. Where, however, an absolutely steady light is 
needed, this lamp is unquestionably the best one on the market. : 

We visited several large manufactories: The S. S. W. lamp factory, the 
Koerting & Matthiesen, who are manufacturers of the Excello lamp, which is being 
sold in the States, the Beck Flaming Arc Company, who also propose their flaming 
are as the correct solution of the 25 cycle illuminating problem. 

_ Both the 8. S. W. and Koerting people make first-class flaming arc lamps, 
which can be safely recommended. 

With regard to Quartzlamp, which is an improved mercury vapor lamp, using 
a quartz tube instead of one made of glass, we found that though the current con- 
sumption of these lamps is very low (1% watt per candle power), the maintenance 
of the lamp is very high. The tubes have a life of 1,000 hours as a rule and 
cost new $5, the renewal costing $3. The lamp can be used on D. C. only, and» 
has a further disadvantage of giving the objectionable greenish light containing 
no red rays. At the present stage of development this lamp is not fit for use on 
an A. C. system. 


REPORT ON LIGHTNING AND OVER-POTENTIAL PROTECTIVE SYSTEM OF THE 
SreMANs ScHUCKERT WorKS (S. S. W.), BERLIN. 


Toronto, August, 1909. 


The lightning and over-potential system for high tension transmission lines 
developed by the 8. S. W. is based upon very exhaustive scientific research, and is 
the result of practical experience gained on over 700 installations equipped with 
this system. Briefly stated, the protective system provides against any and all 
disturbances in the line which can possibly occur through internal or external 
causes. Under internal causes may be classified the opening or closing of 
switches, whereas any disturbance which is induced in the line by lightning dis- 
charges or the slow accumulation of static charges upon the line are due to ex- 
ternal causes. No system, however, can prevent the lightning from striking the 
line. In this case a few insulators may be expected to break, but the stations 
themselves when properly protected will experience no trouble whatever. 

The slow accumulation of static charge upon a well insulated network of trans- 
mission line is made ineffective by conducting it to earth through a grounding 
choke coil of very high resistance and inductance. These values are chosen s0 as 
to allow the static to flow steadily (like direct current) to earth, without undue 
‘Joss of current from the transmission line. It is therefore impossible for the line 
voltage to rise above normal voltage, due to such static accumulation. 

The more important disturbances and heavy charges induced upon the line by 
the discharge of lightning are taken care of by the electrolytic lightning arresters, 
which form part of the equipment as at present contracted for. These charges are 
prevented from doing damage inside of the station by placing substantial and 
efficient air choke coils at the terminals of each transformer. According to the 
views of the S. S. W.’s engineers, the so-called hour-glass spiral choke coils, as 
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employed by the G. EH. Company, are absolutely of no value whatever. Th2 in- 
ductance of these spirals is so slight that it would have effect upon nothing else 
but very high frequency surges, and the energy of those surges is infinitely small, 
and readily absorbed by the large capacity of the line, whereas the dangerous low 
frequency surges which represent a considerable amount of energy are allowed to 
pass freely through these coils into the transformers. These heavy charges, when 
properly choked at the transformer, find an outlet through the horngap and the 
electrolytic cells to earth. 

The less heavy charges, which would normally not discharge through the 
electrolytic cells, are taken care of by the so-called fine protection, which is in- 
stalled at some points along the line in conjunction with the electrolytic arresters. 
This fine protection consists of a horngap in series with a high resistance connected 
to ground. Thus the energy represented by the charge is absorbed through the 
resistance, and can under no circumstances surge back into the line, as would be 
the case with a dead short ground connection between horngap and ground. 

It is a well-known fact that lightning discharges, or the opening of switches 
will sometimes send, dangerous surges along the line, the frequency of which is 
dependent of the line constants, lengths, heights from the ground, etc. The 
frequency of a surge can also be complex or a combination of different frequencies, 
for instance, the fundamental wave with superimposed harmonics. In order to 
take care of any such surges of different frequencies the S. S. W. employ a system 
of step choke coils in connection with horngaps and resistances, the choke coil 
being placed in the out or in coming feeders respectively. The step coil has usually 
five taps connected to as many horngaps, and these in turn through resistances to 
ground. 

The combination of these different types of protective apparatus as arranged 
and outlined in the 8. S. W.’s estimate either for ungrounded or grounded neutral 
constitutes a protection which has proven its merits and infallibility in over 700 
installations built by this firm. Several stations and sub-stations equipped with 
this system of protection were visited: Moosbach, located on the outskirts of 
Munich, in Bavaria; and Heimbach, the famous Urftthalsperre, near Cologne, one 
of the largest hydro-electric plants of its kind in Europe. Personal investigation 
of the stations and sub-stations and interrogation of the engineers in charge gave 
us the evidence that the system worked to their entire satisfaction, having never 
given the slightest cause for complaint. The step choke coil system for instance, 
wotked so perfectly that the attendants at the station could invariably tell the 
exact location of a broken insulator from the operation of a certain horn arrester. 
During lightning storms troubles which could have been due to these were entirely 
unknown in these stations. 

The S. S. W. engineers demonstrated to me through a series of experiments 
made at their laboratories the fundamental principles upon which they had de- 
veloped their protective system. The superiority of the horn arrester over the 
roller arresters was conclusively shown by a classical experiment. A very in- 
genious lightning arrester for low voltage lines was also shown under operation, 
as well as a step choke coil with its two sets of horn arrvsters. 


CoNCLUSION. 
Substantial and efficient choke coils at the end of the line are absolutely 


necessary for the protection of the transformers. The protection of the lines and. 
apparatus through electrolytic arresters alone is not sufficient because these arresters 
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are sensitive to abnormally excessive disturbances only. An additional protection 
along the lines proposed by the 8. S. W. is strongly recommended. If this system 
is applied to our stations and lines, it is my belief that they have received the best 
known protection. 


REPORT ON INVESTIGATION OF ELECTRIC WATER PURIFICATION BY 
MEANS OF OZONE. 


Toronto, August, 1909. 


The system of purifying drinking water electrically. by means of ozone as 
developed by the Siemens Schuckert Works, Berlin, has been in practical use for 
over eight years in two stations, namely in Paderborn and Wiesbaden, Germany, 
giving excellent results. Curiously enough, the water used for drinking purposes 
in Germany especially, is naturally very pure, making the use of any purification 
system illusory, though the system has been developed and brought to its present 
high standing by German firms. Wherever the water contains bacteria, which are 
a danger to the health, it must be purified, and in every case where cheap water 
power is available the ozone plant will have decided advantages over ordinary fil- 
tration plants for the following reasons :— 

A filtration plant which uses large sand filtration beds is a source of con- 
stant trouble and requires eternal vigilance. The slow working sand filter retains 
but the solid matter and is wholly ineffective in retaining those elements which 
are of danger to the health. Since all the dirt and filth is retained in the form 
of a layer on the top of the sand beds all the water that is subsequently passed 
through the filter must pass through this film, and it has been shown again and 
again that those films are the best breeding beds for bacteria. If, through frost 
or other causes a single- bed is cracked, the water is allowed to pass freely through 
this opening, often for a long time before the trouble is discovered. Furthermore, 
the plant for a large city requires very much space; maintenance and operating 
expenses are high, and worst of all the results obtained are doubtful at their best. 

The purification of the water by means of ozone is preceded by a forced fil- 

tration through a special rapid filter of small dimensions, in order to eliminate all 
solid matter. After this filtration the water is brought into intimate contact with 
the electrically generated ozone, which is air containing a surplus of very active 
oxygen. This oxygen burns up all organic matter (bacteria) which is contained 
in the water, and a surplus of ozone is spontaneously turned into air and partly 
kept absorbed in the water. The whole equipment of such a plant is very simple 
and requires comparatively little space. The current consumption for a town of 
the size of Toronto would roughly amount to 500 horse power for the purification 
of the total water supply used. 
- The very exacting German authorities, after a series of most severe Me with 
water treated by ozone have pronounced their entive satisfaction with regard to 
the obtained results. The water is being freed from any bacteria which could 
possibly endanger the health, and from any inherent bad taste, and contains no 
trace of any odor or taste that would be due to the treatment. The S. 8. W. have 
contracts on hand to furnish and erect ozone plants in the cities of Paris, France, 
and St. Petersburg, Russia. Paris especially is known for using the very bad 
Seine River water, which hitherto could not be purified by any of the commonly 
used filtration methods. 
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A point of great importance in connection with an ozone plant outside of the 
water purification qualities is the fact that the plant consumes power, and that. this 
power can be shut off during the peak-load period. 

The S. S. W. have also developed a line of portable field outfits for military 
use, which have been doing good service in various countries, especially during the 
Russian-Japanese war. 

Specific data of cost and details of system are contained in several reports 
which were handed to us by the engineer of the 8. S. W. 

During the year 1909 substantial progress has been made towards the final 
fulfilment of the work which your Commissioners have been entrusted with. A 
number of important tenders such as insulators, interswitching and transformer 
station equipment, etc., have been finally consummated, particulars of which will 
be found in the Engineer’s report. 

A great deal of time was taken up in numerous and lengthy negotiations 
between the Com:nission, City of Port Arthur and the Kaministiquia Power Com- 
pany. Contract was finally entered into as follows :— 


THIS AGREEMENT, dated the Ninth Day of September, 1909, 

BETWEEN Kamrinistiquia Licot, Heat & Powrr Company, LIMITED, 
hereinafter called the Company, Party of the First Part, and Hypro-HLeorric 
Power Commission or OnTARIO, hereinafter called the Commission, Party of the 
Second Part, 


WitnesserH : That the parties covenant, promise and agree each with the other 
as follows :— 


1. The Company hereby agrees :— 

(a) At the expiration of ninety days’ notice in writing from the Commis- 
sion to the Company, to deliver 1,100 horse power or more of electric power to the 
Commission. Said notice shall be given not later than 31st January, 1910. 

'(b) At the expiration of ninety days’ notice, which may be given from time 
to time during the continuance of this agreement, to deliver from time to time to 
the Commission in blocks of 100 horse power each, additional electric power until 
the total amount so delivered shall amount to 10,000 horse power. 

2. The Company hereby agrees to deliver, and the Commission agrees to pur- 
chase and pay for the said several quantities of electric power on the terms and 
conditions of this agreement. 

3. The Commission agrees :— : 

(a) To use all diligence by every means in its power to procure such a de- 
mand from the municipalities, corporations, companies or persons for the power 
dealt with by this agreement, so that at as early a date as possible the Commission 

_will be in a position to give the first notice above referred to to the Company for 
the supply of power in question, and if notwithstanding the exercise of all such 
reasonable diligence the Commission is not able on or before the 31st January, 1910, 
to give such notice, then the Company shall be at liberty to determine the agree- 
ment and it shall thereupon be no longer binding upon the parties hereto. 

(b) To take power exclusively from the Company up to the said 10,000 horse 
power, within a radius of forty miles of the Power House of this Company.’ 

(ce) To pay to the Company ior such power so delivered under the terms and 
conditions of this agreement at the following rates per horse power per annum 3+ 
- Seventeen dollars up to 2,000 horse power, then for all $16 up to 4,000 horse 
power, then for .all $15 up to 6,000 horse power, then for all $14 ‘wupiito 


300 SECOND ANNUAL REPORT OF No. 48 


10,000 horse power or more. If after the Commission has ordered 5,000 
horse power, a further order is given and the Company has no power beyond 
5,000 horse power available, the Commission shall release the Company from all 
covenants to furnish power over the said 5,000 horse power, or procure the right 
for the Company to develop the water power at Silver Falls, under the control of 
the Commission at the usual annual rental, and if the said water power is devel- 
oped by the Company, it shall take over the dam, constructed by the Government 
at Dog Lake, if then in existence, at cost, but without interest thereon. The power 
shall be paid for monthly in gold coin of the present standard of weight and fine- 
ness, in twelve amounts in each year at the office of the Company at Fort William, 
Ontario, and bills shall be rendered by the Company on the first and paid by the 
Commission on or before the fifteenth of each month. 

4. The Commission shall pay for nine-tenths of the power ordered by the Com- 
mission and held in reserve for it as herein provided, whether it takes the same or 
not. 

5. When the greatest amount of power taken for fifteen consecutive minutes 
during ahy month shall exceed nine-tenths of the amount ordered by the Commis- 
sion held in reserve, then the Commission shall pay for this greatest amount during 
that entire month. 

6. The points of delivery shall not be more than two miles from the present 
high tension transmission lines of the Company. ‘’he Company shall not be re- 
quired to supply less than 400 horse power at any such point. The power shall |e 
measured at transformer stations of the Commission. The Commission shall trans- 
mit said power over double circuit steel towers, or over other lines similar to the 
present transmission lines of the Company. 

7. For instantapeous fluctuations that may occur from some monetary abnor- 
mal condition, the Company shall allow the Commission to take ten per cent. more 
than the amount ordered. If the Commission takes more than the amount of power 
so ordered and held in reserve for it for fifteen consecutive minutes, the Commis- 
sion shall pay thereafter for an additional block of 100 horse power, and there- 
after the Company shall, without notice, supply the said block of power as if it had 
been ordered and held in reserve py the Commission pursuant to paragraph 1 (b). 

8. This agreement shall remain in force for ten years from the date of the 
expiration of the said 90 days’ notice. The Commission may, at its option, continue 
this agreement for one, two or three further consecutive terms of ten years each by 
giving notice in writing of its intention to continue this agreement for the secon 
term of ten years, at least three years before the expiration of the first term of ten 
years, and if pursuant to such notice this agreement is continued, by giving notice 
of its intention to continue this agreement for the third period of ten years, at least 
three years before the expiration of the second term of ten years, and if 
pursuant to such last mentioned notice this agreement is continued by giving notice 
of its intention to eontinue this agreement for the fourth term of ten’ years at 
least three years before the expiration of the third term of ten years. © 

9. The electric power herein contracted for shall be three phase, alternating, 
commercially continuous twenty-four hour power every day of the year, except as” 
provided in paragraph 17% hereof. 

10. It is agreed that maintenance by the Company of approximately the agreed 
voltage at approximately the agreed frequency at the said point of delivery shall 
constitute the delivery of all power involved herein and the fulfilment of all oper- 
ating obligations hereunder; and that when voltage and frequency are so main- 
tained, the amount of the power, its fluctuations, load factor, power factor, distri- 


1911 THE HYDRO-ELECTRIC POWER COMMISSION. 301 


bution as to phases, and all other electric characteristics and qualities are under the 
sole aa of the Commission, its agents, customers, apparatus, appliances and 
circuit. 

11. The several blocks of power herein provided for shall be the amounts which 
the Company shall from time to time hold in reserve upon the order of the Com- 
mission and the Commission shall not at any time take more than the amount so 
ordered and held in reserve for it. 

12. The Commission shall so take power that the kilovolt amperes so 
taken shall not at any time exceed by more than ten per cent. the kilo- 
watis held in reserve for it and this provision shall apply proportionately 
to each circuit and phase. If after ten days’ notice from the Company to the Sec- 
retary of the Commission and to the Clerk of any Municipality under contract for 
a supply of said power from the Commission, the kilovolt amperes exceed more 
than 10 per cent. the kilowatts held in reserve for it, then the Commission shall 
pay for such excess kilovolt amperes as true power, but only while such excess con- 
tinues. 

13. The Company shall at all times use first-class, modern, standard, commer- 
cial, hydro-electric power apparatus and plant, and the power shall be delivered 
at. approximately 22,000 volts and at approximately 60 cycles per second. The 
Company shall use first-class, modern, standard, regulating apparatus and all due 
skill and diligence to maintain the power at such voltage and frequency. ‘The 
Commission shall provide transformers with taps to receive power at from 22,000 
volts to 25,000 volts at points of delivery as may be required. 

14. The Commission and its customers shall select and use transformers and 
all apparatus most suitable to receive the electric power produced by the apparatus 
of the Company, and the Commission’s transmitting, transforming, translating, and 
all other apparatus and devices upon its circuits when receiving power from the 
Company shall be of modern, standard design and construction, and shall be oper- 
ated and maintained with special reference to securing the highest efficiency and 
most perfect operation, not only of its own, but also of the apparatus of the Com- 
pany when receiving power from the Company; and the Commission shall install, 
and equip all circuits with such approved protective devices as are in commercial 
use and operate its circuits in such a manner as will to the then greatest extent 
protect the apparatus and circuits of the Company from damage and interruption 
by lightning, short-circuiting, or ctherwise. After the happenings of any of the 
events provided for in paragraphs 17 and 22 hereof, power shall be delivered first 
to the municipalities pro rata, first for waterworks service, secondly for lighting, 
thirdly for street railway service, after which power shall be delivered pro rata to 
the remaining customers of the Power Company. The power herein provided for 
shall be measured by curve-drawing meters. The meters shall be subject to test as 
to accuracy by either party hereto and shall be furnished by and installed by the 
Company in the transformer station of the Commission, and the Commission shall 
have the right to install instruments for checking the records made by the afore- 
said instruments and the Commission will provide suitable space for the Company’s 
instruments. 

) 15. The engineers of the Commission or one or more of them, or any other 
person or persons appointed for this purpose by the Commission, shall have the 
right from time to time during the continuance of this agreement to inspect the 
apparatus, plant and property of the Company and take records at all reasonable 
hours. 
| 16. The Company shall have the like right to inspect the apparatus, plant and 


nd 
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property of the Commission, and of the Municipalities, Companies and persons who 
are using power supplied by it through or to the Commission, and take records at 
all reasonable hours. 

1%. In case the Company shali at any time or times be prevented from deliver- 
ing said power, or any part thereof, or in case the Commission shall at any time 
be prevented from taking said power, or any part thereof, by ice, sleet, and wind 
storms, shortage of water, strike, lockout, riot, fire, invasion, explosion, act of God 
or the King’s enemies, or any other cause reasonably beyond their control, then the 
Company shall not be bound to deliver such power during such time and the Com- 
mission shall not be bound to pay for such power during such time, but as soon as 
the cause of such interruption is removed, the Company shall, without any delay, 
deliver the said power as aforesaid, and the Commission shall take the same and 
each of the parties hereto shall be prompt and diligent in removing and overcoming 
such cause or causes of interruption. 3 


18. If and so often any interruption shall occur in the service of the Com- 
pany due to any cause or causes other than those provided for by the next pre- 
ceding paragraph hereof, the Company shall pay to the Commission as liquidated 
and ascertained damages, and not by way of penalty, as follows :— 


graph, when the amount thereof is settled between the parties, may be deducted from 
any moneys payable by the Commission to the Company under this agreement, but 
such right of deduction shall not in any case delay the monthly payments for power 
contracted for by this agreement. 3 


19. It is recognized by both parties hereto that the state of the art of pro- 


e ° 


duction, transmission and application of electric energy is subject to constant ad- | 


to the provisions of this agreement or any liberty or greater latitude to the other 
in course of the co-operation implied by the spirit of this agreement shall in no 
Manner operate as or constitute a precedent or amend or change the obligation of — 
the parties hereto. 

“0. This agreement is entered into subject to the provisions of the Power Com- 
mission Act and neither the making of this agreement, nor anything herein con- 
tained shall in any way limit or prejudice any rights and powers which the Com- 
mission may now have to expropriate the plant and apparatus of the said Com- 
pany, or any other power company, but nothing in this agreement shall be taken 
to give or enlarge any power. | 

®1. It is agreed that in case any dispute shall arise relating to the question 
of the performance and fulfilment of any of the terms, provisos or conditions 
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of this agreement, or as to the method or accuracy of the measurement of the 
power, or as to any question which may arise under this agreement, or as to the 
rights of any of the parties after the termination of this agreement, under para- 
graph 23, the same shall be determined by two independent persons, one to be 
chosen by each of the parties to such dispute and such persons before proceeding 
with the reference, shall appoint a third arbitrator to act with them, and the deci- 
sion of the said three arbitrators or a majority of them, shall be conclusive on both 
parties, except as hereinafter provided, and in case either of the said parties shall 
neglect or fail to appoint an arbitrator within thirty days after the request in 
writing by the other party, then the arbitrator appointed by the other party may 
proceed alone and his award shall be conclusive on both parties except as herein- 
after provided. ‘The award shall be made within four months after the appoint- 
ment of the first of such arbitrators, and in the event of the two arbitrators ap- 
pointed as aforesaid being unable or unwilling to agree upon a third arbitrator 
within two weeks after their appointment or the appointment of the one of them 
who was last appointed, by the Chief Justice for the time being of the King’s 
Bench Division of the High Court of Justice for the Province of Ontario, or in 
the event of the said Chief Justice being ill, absent from the Province or otherwise 
unable or refusing to act, then such third arbitrator shall be appointed by any 
judge of the High Court of Justice, or any Judge other than a local Judge. It 
is agreed that there may be an appeal by either party from any decision or award _ 
of such arbitrators to the High Court of Justice of Ontario, in accordance with 
the provisions of the Arbitration Act in that behalf. 

29. In case the plant, apparatus, buildings or premises of the Company or 
any part thereof, shall at any time during the continuance of the agreement be 
damaged or destroyed so as to prevent the Company from supplying the said power 
of the quantity and quality hereinLefore provided for to the Commission, the Com- 
pany shall use its best endeavors to procure the said supply of power for the Com- 
mission, otherwise or elsewhere. ; 

93. If at any time that the quantity of power which is being taken under this 
agreement by the Commission shall amount to sixty per cent. or more of the total 
power which the Company is developing, and a complaint is then made in writing 
by the Commission to the Company that the Company has s0 continuously neg- 
lected or failed to perform the terms of this agreement that the apparatus of the 
Commission or its customers cannot by reason of such neglect or failure of the 
Company be operated to full efficiency and the Company shall not within a rea- 
sonable time remedy such neglect or failure, then the matter of complaint may be 
referred to the Lieutenant-Governor in Council, and if he determine that there 1s 
a just ground of complaint, he may direct that the Company shall within a time 
to be fixed by him, remedy such neglect or failure, and if such neglect or failure 
‘be not remedied as directed by him, the Lieutenant-CGovernor in Council may order 
‘that upon such terms as he may deem reasonable, including the rights of other 
parties, interested, the whole of the plant, apparatus and property of the Com- 
pany shall be transferred to the Commission, whereupon payment and satisfaction 
of the said terms, the amount of which payment and satisfaction is to be settled 
by the arbitrators appointed as hereinbefore stated, the Commission may, with the 
approval of the Lieutenant-Governor in Council, take over the plant, apparatus 
and property and the same shall be transferred to the Commission. 

94. In case the Municipal Corporation which shall contract with the Com- 
mission for a supply of power, or any person, firm or corporation which shall con- 
tract with any such Municipal Corporation, or with the Commission for a supply 
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of power furnished to the Commission by the Company, shall suffer damages by the 
act or neglect of the Company, and such Municipal Corporation, person, firm or cor- 
poration would, if the Company had made this contract directly with them, have 
had a right to recover such damages or commence any proceedings or any other 
remedy the Commission shall be entitled to commence any such proceedings or 
bring such action for or on behalf of such Municipal Corporation, person, firm or 
corporation, and notwithstanding any acts, decision or rule of law to the con- 
trary, the Commission shall be entitled to all the rights and remedies of such 
Municipal Corporation, person, firm or corporation, including the right to recover 
such damages, but no action shall be brought by the Commission until such Muni- 
cipal Corporation, person, firm or corporation shall have agreed with the Com- 
mission to pay any costs that may be adjudged to be paid if such proceedings or 
action is unsuccessful. The rights and remedies of any such Municipal Corpora- 
tion, person, firm or corporation shall not be hereby prejudiced. 

25. Subject to the provisions of paragraphs 17 and 22 of this agreement, not- 
withstanding there may be differences between the parties hereto as to the supply 
or sufficiency of the said power, or the payment therefor, or any other questions 
whatsoever which may arise under this agreement, the Company shall continue to 
deliver the power and the Commission to pay therefor, and both parties shall con- 
tinue to carry out the contract notwithstanding such differences; and when the 
matters which may be so in issue shall be finally determined by the reference to 
arbitration in the manner provided by paragraph 21 hereof, the parties shall deal 
with such matters according to the terms of the award which may be made upon 
reference. It being the distinct agreement between the parties that there shall — 
not be during the period of this agreement any stoppage or cessation in the supply 
of the said power or on the payments therefor, but that the same shall be continued 
as if there was no such difference. . 

*6. Provided this agreement continues so long, the Company shall not, prior 
to the ninth day of December, 1926, directly or indirectly, supply power to any 
municipality, or to any person, firm or corporation therein, while such munici- 
pality is supplied by the Commission under any existing contract or under a con- 
tract entered into before the 31st day of January, 1911. Provided this agreement 
continues so long, the Commission shall not, prior to the ninth day of December, 
1926, directly or indirectly, supply power to any municipality, or to any person, 
firm or corporation therein, while such municipality is supplied by the Company 
under any existing contract or under a contract entered into before the 31st day 
of January, 1911, and the Commission shall not supply power at a price less than 
the price hereinbefore stipulated to be paid to the Company for power together 
with the cost of transforming, transmitting and disposing of the same to the cus- 
tomers of the Commission added thereto, provided always that in no case shall the 
Commission sell or dispose of power at a price less than the actual cost of the 
same, together with all charges and expenses in connection with the disposal and 
sale of the same added thereto. 

27. Notwithstanding anything hereinbefore contained this agreement shall 
not come into operation as against the Commission or be binding upon the Com- 
mission until, in addition to any other Orders-in-Council, pursuant to said Act an 
Order-in-Council has been passed and approved by the Lieutenant-Governor-in-Coun- 
cil expressly declaring that this agreement shall from the date of such Order-in- 
Council be binding upon the Commission, but this shall in no way interfere with 
the agreement contained in paragraph 3 (a), and the Commission undertakes to 
do all things lawful in its power that may be needed to bring this agreement into 
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operation at as early a date as possible and to procure the assent and declaration 
of the said Lieutenant-Governor-in-Council above referred to and the said Com- 
pany agrees to co-operate, with the Commission by all means in its p 
out the object of this agreement. : te eae 
28. This agreement shall extend to, be binding upon and enure to the bene- 
fit of the successors and assigns of the parties hereto. 
IN WITNESS Wuerror the Commission and the Company have respectively 
affixed their corporate seals and the hands of their proper officers. 


Acting upon the request of the various municipalities the Legislative Assem- 
bly passed the following, “An Act to amend an Act,” being 9 Edw. VII., Chap. 
19, as follows :— 


An Act to amend an Act passed in the 7th Year of His Majesty's Reign, 
Chaptered 19, intituled “An Act to provide for the transmission of 
Electrical Power to Municipalities,” to validate certain contracts 
entered into with the Hydro-Electric Power Commission of Ontario, 
and for other purposes. 


Assented to 29th March, 1909. 


HEREAS by Acts passed in the 6th and Yth years of His Preamble. 

Majesty’s Reign, Chaptered 15 and 19 respectively, and each 

entitled An Act to provide for the transmission of Electrical Power to 
Municipalities, it is amongst other things provided that under certain 
conditions and subject to certain provisions therein set forth a contract 
may be entered into and executed by the Hydro-Electric Power Commis- 
sion of Ontario and any Municipal Corporation for the purposes men- 
tioned in the said recited Acts; and whereas in intended pursuance of 
the said recited Acts a contract in the form set out in Schedule “A” to 
this Act has been executed by all the Corporations mentioned therein 
except the Corporations of Hamilton, Brantford, and Galt; and whereas 
the Municipal Council of the Corporation of Galt has approved of and 
has authorized the execution of the said contract by said Corporation ; 
and whereas as appears by the said contract, it was contemplated that the 
Corporations of Hamilton and Brantford would also execute it, but they 
have not yet. done so; and whereas owing to unforeseen causes it may be- 
come impossible to supply power by the 19th day of December, 1909, as 
provided in the said contract ; and whereas doubts have been raised as te 
the validity and binding character of the said contract and as to the au- 
thority of the Councils of the said Corporations to authorize and direct the 
execution of the said coatracts and to bind the said Corporations thereby : 
and whereas the Corporations which have executed the said contract and 
the said Corporation of Galt, although it has not executed the said con- 
tract, are desircus that they shall have the benefits of the provisions of 
the said recited Acts and of the said contract made available to them 
without delay and that their enjoyment of such benefits should not he 
postponed by unnecessary and vexatious litigation; and whereas the Cor- 
poration of Stratford and the Corporation of Hespeler have applied to 
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vary the Schedule to the said contract as hereinafter set forth; and 
whereas the Corporation of Ingersoll has applied to be added as parties 
to the said contract; and whereas it is expedient to remove such doubts 
and to validate the said contract as varied in the manner hereinafter pro- 
vided : 


Therefore His Majesty, by and with the advice and consent of the 
Legislative Assembly of the Province of Ontario, enacts as follows :—- 


Short title. 1. This Act may be cited as The Power Commission Amendment Act, 
1909. 

contract varied 2. The contract mentioned in the preamble to this Act and set out in 

the Schedule hereto shall be and the same is hereby varied,— 


(a) By striking out the words “Hamilton” and “Brantford,” and 
all words and figures relating thereto; 


(5) By striking out paragraph 16 thereof; 


(c) By adding the Corporation of the Town of Ingersoll as one of 
the parties of the second part, and inserting in the said 
Schedule the word “ Ingersoll” in column 1, and in columns 
%, 5, 6 and 7 respectively opposite that word the figures 
“500, $24, $69,485, $3,270 ”; 


(d) By substituting opposite the word “Stratford” in said Schedule, 
for the figures in columns 2, 5, 6 and 7, the following figures, 
“1,000, $27.10, $173,580, $8,120”; by substituting opposite 
the word “Hespeler” in said column 1 of said Schedule the 
figures “300” for “400,” and by substituting for the words 
and figures “19th day of December, 1909,” in clause (b) of 
paragraph 1 of the said contract the words and figures “19th 
day of March, 1910, or on any earlier day on es the Com- 
mission shall be prepared to supply the same”; and 


(e) By adding to paragraph 11 the following ane “No power 
shall be supplied by any municipal corporation to any rail- 
way or distributing company, or any other corporation or 
person without the written consent of the Commission.” 


Contract as 3. Notwithstanding any provision of any by-law of the council of any 
eam of the corporations hereinafter in this section mentioned to the contrary, 
Ea. the said contract as so varied shall be and the same is hereby declared 


corporations. to be valid and binding according to the terms thereof upon the Cor- 
poration of the City of Toronto, the Corporation of the City of London, 
the Corporation of the City of Guelph, the Corporation of the City..of 
Stratford, the Corporation of the City of St: Thomas, the Corporation 
of the City of Woodstock, the Corporation of the Town of Berlin, the 
Corporation of the Town of Galt, the Corporation of the Village of Hes- 
peler, the Corporation of the Town of St. Mary’s, the Corporation of 
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the Town of Preston, the Corporation of the Town of Waterloo, the Cor- 
poration of the Village of New Hamburg, and the Corporation of the 
Town of Ingersoll. 


4. It is hereby further declared and enacted that the validity of the Contract as 
said contract as so varied as aforesaid shall not be open to question and cAarieds 
shall not be called in question on any ground whatever in any Court, 
put shall be held and adjudged to be valid and binding on all the corpor- 
ations mentioned in section 3, and each and every of them according to 
the terms thereof as so varied as aforesaid and shall be given effect to 
accordingly. 


5. The said contract as so varied as aforesaid shall be treated and con- Contract to be 


‘ ‘ deemed to 
clusively deemed to have been executed by the Corporation of the ‘Town have ten 

; executed by 
of Galt. town of Galt. 


G. The said contract as so varied as aforesaid shall be conclusively Spout dintrs bay 


deemed to be a contract executed by the Corporations mentioned in sec- 7cottel in 


tion 3, within the meaning of the said recited Acts, and the Commission hel ead 
therein named may carry out and execute the same and shall have power 

and authority to do all acts necessary for that purpose, and it shall not 

be necessary that the said contract as so varied as aforesaid be approved 

of by the Lieutenant-Governor in Council. 

7. The Corporations mentioned in section 3, and each and every of Soue pose a 
them shall be conclusively deemed to have entered into a contract with Sh oegee 
the Commission within the meaning of the said recited Acts, and to™ 
have and to be entitled to exercise all the powers mentioned in the said 
Acts, which are thereby conferred upon a Corporation which has en- 
tered into such a contract. 

8. Every action which has been heretofore brought and is now pend- she penye ee 
ing wherein the validity of the said contract or any by-law passed or pur- 
porting to have been passed authorizing the execution thereof by any of 
the Corporations hereinbefore mentioned is attacked or called in ques- 
tion, or calling in question the jurisdiction, power or authority of the 
Commission or of any Municipal Corporation or of the Councils thereot 
or of any or either of them to exercise any power or to do any of the 
acts which the said recited Acts authorize to be exercised or done by the 
Commission or by a Municipal Corporation or by the Council thereof, 
by whomsoever such action is brought shall be and the same is hereby 
forever stayed. 

9. The contract between the Hydro-Electric Power Commission of Socata ne 
Ontario and the F. H. McGuigan Construction Company 1s hereby de- of 
clared to be legal and valid, and the Commission may carry out and exe- 
cute said contract, and, in addition to-all other powers of the said Com- 
mission, the Commission shall have power and authority to do all acts 
necessary for the purposes of said contract. 
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10. In addition to all other powers, the Commission may, by pur- 
chase, lease or otherwise or without the consent of the owners thereof or 
persons interested therein, acquire, enter upon and take possession of 
and use a right or easement to construct, erect, maintain and operate 
transmission lines with all other plant appliances and equipment re- 
quired therefor to transmit electricity at such voltage as the Commission 
may determine, through, over, under, along or across any lands and prem- 
ises, public highways or public places, streams, waters, water-courses, 
bridge, viaduct or railway. 


11. Where a municipal corporation not a party to the contract set 
forth in Schedule A, as varied by this Act applies for a supply of power 
and a question has been heretofore or is hereafter submitted to the vote 
of the electors of the municipality pursuant to paragraph la of section 
533 of The Consolidated Municipal Act, 1903, and the amendments 
thereto, including the amendment made during the present session as to 
a supply of electric power from the Commission and the electors have 
voted in favor of a supply from the Commission, the Council of the 
corporation of such municipality may authorize the entering into and 
such corporation may enter into a contract with the Commission in the 
form set forth in the said schedule or with such variations thereof as 
may be approved by the Lieutenant-Governor in Council, without sub- 
mitting a by-law approving the same for the assent of the electors as pro- 
vided by sub-section 1 of section 13 of The Power Commission Act, and 
when executed such contract shall be legal, valid and binding. 


12. Notwithstanding anything contained in the by-law of the coun- 
cil of any of the municipalities mentioned in section 3, it shall be suffi- 
cient if the debentures thereby authorized are issued within two years 
from the passing of the by-law. 


13. Subsection 1 of section 25 of The Power Commission Act is 
amended by striking out of the fourth and fifth lines thereof, the words 
“Section 8 of Chapter 3 of The Revised Statutes of Ontario, 1897,” and 
substituting therefor the words “Section 7 of The Interpretation Act.” 


14. The Act passed in the 8th year of His Majesty’s reign, Chaptered 
22, intituled An Act to validate certain By-laws passed and contracts 
made pursuant to An Act to provide for the transmission of Electrical 
Power to Municipalities, may be cited as The Power Commission Amend- 
ment Act, 1908. 


SCHEDULE “A.” 

This Indenture, made the 4th day of May, 1908, between The Hydro-Electric 
Power Commission of Ontario, acting herein on its own behalf and with 
the approval of the Lieutenant-Governor in Council, (hereinafter called 
the Commission), party of the First Part, and The Municipal Corpora- 
tions of Toronto, Hamilton, London, Brantford, Guelph, Stratford, St. 
Thomas, Woodstock, Berlin, Galt, Hespeler, St. Mary’s, Preston, Waterloo 
and New Hamburg, (hereinafter called the Corporations), party of the 
Second Part. 
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Whereas, pursuant to An Act to Provide for Transmission of Electrical 
Power to Municipalities, the Corporations applied to the Commission to 
transmit and supply such power from Niagara Falls, and the Commission 
entered into contracts, hereto attached, with the Ontario Power Company 
of Niagara Falls, (hereinafter called the Company), for such power at the 
prices set forth in the schedule hereto attached, and the Commission fur- 
nished the Corporations with estimates, as shown in said schedule, of the 
total cost of such power, ready for distribution within the limits of the 
Corporations, and the electors of the Corporations assented to by-laws 
authorizing the Corporations to enter into a contract with the Commission 
for such power, and the Commission have estimated the line loss and the 
cost to construct, operate, maintain, repair, renew and insure a line to 
transmit, nominally, 30,000 horse power with total capacity of 60,000 horse 
power of such power to the Corporations, and have apportioned the part of 
such cost to be paid by each Corporation as shown in said schedule; 

Now, therefore, this Indenture witnesseth that in consideration of the 
premises and of the agreements of the Corporations herein set forth, sub- 
ject to the provisions of said Act and of the said contracts, the Commission 
agrees with the Corporations respectively :— 

1.—(a) To construct a line to transmit the quantities of electric power 
shown in column 2 of the said schedule from Niagara Falls to the Corpora- 
tions shown in column 1, respectively. 

(b) On the 19th day of December, 1909, to supply said power in quantities 
set forth in column 2 of said schedule, or as a minimum 40. per cent. less, 
if written notice of minimum required is given on or before 19th July, 1909, 
to the Corporations within the limits thereof, ready for distribution at 
approximately the number of volts set forth in column 4 of said schedule, 
and approximately 25 cycles per second frequency. 

(c) At the expiration of three months’ written notice, which may be 
given by the Corporations or any of them from time to time during the 
continuance of this agreement, to supply from time to time to the Corpora- 
tions in blocks of not less than 1,000 horse power each, additional power 
until the total amount so supplied shall amount to 30,000 horse power. 

(d) At the expiration of nine months’ like notice which may be given 
by the Corporations or any of them from time to time during the continuance 
of this agreement, to supply from time to time to the Corporations in blocks 
of not less than 1,000 horse power each, additional power until the total 
amount so supplied shall amount to 100,000 horse power. 

(e) To use at all times first-class, modern, standard, commercial apparatus 
and plant, and to exercise all due skill and diligence so as to secure the most 
perfect operation of the plant and apparatus of the Corporations. 

In consideration of the premises and of the agreements herein set forth 
each of the Corporations for itself, and not one for the other, agrees with 
the Commission :— 

2.—(a) Subject to the provisions of paragraph 2 (9), hereof, to pay the 
Commission for the quantities of power shown in column 2 of said schedule, 
or 40 per cent. less as a minimum, to be supplied at said date, and for such 
additional power supplied or held in reserve upon such notices, the price Ky 
set forth in column 38 of said schedule in twelve monthly payments, in gold 
coin of the present standard of weight and fineness, and bills shall be 
rendered by the Commission on or before the fourth and paid by the Cor- 
porations on or before the fifteenth of each month. If any bill remains 
unpaid for fifteen days, the Commission may, in addition to all other 
remedies and without notice, discontinue the supply of Suvn power to -the 
Corporation in default until said bill is paid. No such discontinuance shall 
relieve the Corporation in default from the performance of the covenants, 
provisos, and conditions herein contained. All payments in arrears shall 


(b) To take electric power exclusively from the Commission during the 
continuance of this agreement; provided, if the Commission is unable to 
supply said power as quickly as required, the Corporations may obtain the 
supply otherwise until the Commission has provided such supply, thereupon 
the Corporations shall immediately take from the Commission; and the 
Corporations may generate, store or accumulate electric power for emer- 
gencies, or to keep down the peak load of the power taken from the Com- 
mission; and nothing herein contained shall affect existing contracts between 
the Corporations and other parties for a supply of electric power, but the 
Corporations shall determine said contracts at the earliest date possible. 

(c) To pay, annually, interest at four per cent. per annum upon its pro- 
portionate part of the moneys expended by the Commission on capital 
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account for the construction of the said line, transformer stations and other 
necessary works shown, respectively, in column 6 of said schedule, subject 
to adjustment under paragraph 10. 

(d) To pay an annual sum for its proportionate part of the cost of the 
construction of said line, stations and works, shown, respectively, in column 
6 of said schedule, subject to adjustment under paragraph 10, so as to form 
in thirty years a sinking fund for the retirement of the securities to be 
issued by the Province of Ontario. 

(e) To bear its proportionate part of the line loss and pay its proportion- 
ate part of the cost to operate, maintain, repair, renew and insure the said 
line, stations and works, shown, respectively, in column 7 of the said 
schedule, subject to adjustment under paragraph 10. 

(f) To keep, observe and perform the covenants, provisos and conditions 
set forth in said contracts, intended by the Commission and the Company to 
be kept and observed and performed by the Corporations. ; 

(9g) To pay for three-fourths of the power supplied and held in reserve 
at said date and upon said notices, whether the said power is taken or not, 
and when the greatest amount of power taken for twenty consecutive 
minutes in any month shall exceed three-fourths of the amount during 
such twenty consecutive minutes, so supplied and held in reserve, to pay 
for this greater amount during that entire month. When the power factor 
of the greatest amount of power taken for said twenty minutes falls below 


90 per cent., the Corporations shall pay for 90 per cent. of said power divided 


by the power factor. 


(nh) To take no more power than the amount to be supplied and held 
in reserve at said date and upon said notices. 

(i) To use at all times first-class, modern, standard, commercial apparatus 
and plant to be approved by the Commission. 

(j) To exercise all due skill and diligence so as to secure the most perfect 
operation of the plant and apparatus of the Commission and the Company. 

8. If, as therein provided, the said contracts are continued until 19th 
December, 1939, this agreement shall remain in force until that date. 

4. Said power shall be three phase, alternating, commercially continuous 
twenty-four hour power every day of the year except as provided in para- 
graph 6 hereof, and shall be measured by curve-drawing meters, subject to 
test as to accuracy by either party hereto. 

5. The engineers of the Commission, or one or more of them, or any 
other person or persons appointed for this purpose by the Commission, shall 
have the right from time to time during the continuance of this agreement 
to inspect the apparatus, plant and property of the Corporations and take 
records at all reasonable times on giving to the Corporations six hours’ 
notice of the intention to make such inspection. The Corporations shall 
have a like right on giving a like notice to inspect the apparatus, plant and 
property of the Commission. 


6. In case the Commission or the Company shall at any time cr times 
be prevented from supplying said power, or any part thereof, or in case the 
Corporations shall at any time be prevented from taking said power, or any 
part thereof, by strike, lock-out, riot, fire, invasion, explosion, act of God, 
or the King’s enemies, or any other cause reasonably beyond their control, 
then the Commission shall not be bound to deliver such power during such 
time and the Corporations shall not be bound to pay the price of said power 
at Niagara Falls during such time, but the Corporations shall continue to 
make all other payments, but as soon as the cause of such interruption is 
removed the Commission shall without any delay supply said power as 
aforesaid and the Corporations shall take the same and each of the parties 
hereto shall be prompt and diligent in removing and overcoming such cause 
or causes of interruption. 


7. If, and so often as, any interruption shall occur in the service of ithe 
Company due to any cause or causes, other than those provided for by the 
next preceding paragraph hereof, the Commission shall recover and pay to 
the Corporations as liquidated and ascertained damages, and not by way of 
penalty, as follows: For any interruption less than one hour double the 
amount payable for power which should have been supplied during the time 
of such interruption; and for any interruption of one hour or more, the 
amount payable for the power which should have been supplied during the 
time of such interruption and twelve times the last mentioned amount in 
addition thereto, and all moneys payable under this paragraph when the 
amount thereof is settled between the Commission and the Company may be 
deducted from any moneys payable by the Corporations to the Commission, 


hs 8 eo hall el ee 


1911 = THE HYDRO-ELECTRIC POWER COMMISSION, 


but such right of deduction shall not in any case delay the said monthly 
payments. 

- 8. The maintenance by the Commission of approximately the agreed volt- 
age at approximately the agreed fequency at the substation in the limits of 
the Corporation shall constitute the supply of all power involved herein 


and the fulfilment of all operating obligations hereunder; and when volt- Ae 


age and frequency are so maintained, the amount of the power, its fluctua- 
tions, load factor, power factor, distribution as to phases, and all other 
electric characteristics and qualities are under the sole control of ‘the Cor- 
porations, their agents, customers, apparatus, appliances and circuits. 

9. In case any municipal corporation, or any person, firm or corporation 
which shall contract with the Commission or with any municipal corporation 
for a supply of power furnished to the Commission by the Company shall 
suffer damages by the act or neglect of the Company, and such municipal 
corporation, person, firm or corporation would, if the Company had made 
the said contracts directly with them, have had a right to recover such 
damages or commence any proceedings or any other remedy, the Commission 
shall be entitled to commence any such proceeding or bring such action for 
or on behalf of such municipal corporation, person, firm, or corporation, 
and notwithstanding any acts, decision or rule of law to the contrary, the 
Commission shall be entitled to all the rights and remedies of such muni- 
cipal corporation, person, firm or corporation, including the right to recover 
such damages, but no action shall be brought by the Commission until such 
municipal corporation, person, firm or corporation shall have agreed with 
the Commission to pay any costs that may be adjudged to be paid if such 
proceeding or action is unsuccessful. The rights and remedies of any such 
municipal corporation, person, firm or corporation shall not be hereby 
prejudiced. 

10. The Commission shall at least annually adjust and apportion the 
amounts payable by municipal corporations for such power and such interest, 
sinking fund, line loss, and cost of operating, maintaining, repairing, renew- 
ing and insuring the line and works. 

11. If at any time, any other municipal corporation, or pursuant to said 
Act, any railway or distributing company or any other corporation or person, 
applies to the Commission for a supply of power, the Commission shall notity 
the applicant and the Corporations, parties hereto, in writing, of a time and 
place and hear all representations that may be made as to the terms 
and conditions for such supply. 

Without discrimination in favor of the applicants as to the prices to 
- be paid, for equal quantities of power, the Commission may supply power 

upon such terms and conditions as may, having regard to the risk and 
expense incurred, and paid, and to be paid by the Corporations, parties 
hereto, appear equitable to the Commission, and are approved by the 
Lieutenant-Governor in Council. 

No such application shall be granted if the said line is not adequate for 
such supply, or if the supply of ‘the Corporations, parties hereto, will Be 
thereby injuriously -affected, and no power shall be supplied within the 
limits of a municipal corporation taking power from the Commission at 
the time of such application, without the written consent of such Corporation. 

In determining the quantity of power supplied to a municipal corporation, 
the quantity supplied by the Commission within the limits of the Corporation 
to any applicant, other than a municipal corporation, shall be computed as 
part of the quantity supplied to such Corporation, but such Corporation shall 
not be liable to pay for the power so supplied, or otherwise in respect thereof. 

12. It is hereby declared that the Commission is to be a trustee of all 
property held by the Commission under this agreement for the Corporations 
and other municipal corporations supplied by the Commission, but the Com- 
mission shall be entitled to a lien upon said property for all moneys ex- 
pended by the Commission under this agreement and not repaid. At the 
expiration of this agreement the Commission shall determine and adjust 
the rights of the Corporations and other municipal corporations, supplied 
by the Commission, having regard to the amounts paid by them, respectively, 
under the terms of this agreement, and such other considerations as may 
appear equitable to the Commission and are approved by the Lieutenant- 
Governor in Council. 

13. Each of the Corporations agrees with the other:— 

(a) To take electric power exclusively from the Commission during the 
continuance of this agreement, subject to the provisos above set forth in 


paragraph 2 (0). noe 
(b) To co-operate, by all means in its power, at all times, with the 
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Commission, to increase the quantity of power required from the Commission, 
and in all other respects to carry out the objects of this agreement and of 
the said Act. 

14. If. differences arise between the Corporations the Commission may 
upon application fix a time and place to hear all representations that may 
be made by the parties, and the Commission shall, in a summary manner, 
when possible, adjust such differences, and such adjustment shall be final. 
The Commission shall have all the powers that may be conferred upon a 
Commissioner appointed under The Act respecting Enquiries concerning 
Public Matters. 

15. This agreement shall extend to, be binding upon and enure to the 
benefit of the successors and assigns of the parties hereto. 

16. Notwithstanding anything hereinbefore contained this agreement shall j 
not come into operation as against the Commission or be binding upon the 
Commission until, in addition to any other orders-in-council, pursuant to 
said Act, an order-in-council has been passed and approved by the Lieutenant- 
Governor in Council expressly declaring that this agreement shall from the 
date of such order-in-council be binding upon the Commission. 

In witness whereof the Commission and the Corporations have respectively 
affixed their corporate seals and the hands of their proper officers. 


Tur Hypro-ELEctTRIC PowER COMMISSION OF ONTARIO. 


A. BECK. 
JOHN S. HENDRIE. 
W. K. McNAvGHT. 


THE CORPORATION OF THE CITY OF TORONTO. 


JOSEPH OLIVER, 
(L.S.) ; Mayor. 
Rs Te Coapy; 
Treasurer. 


TrE CORPORATION OF THE CITY OF LONDON. 


S. STEVELY, 
(L.S.) Mayor. 
S. BAKER, 
Clerk. 
THE CORPORATION OF THE CITY OF GUELPH. 
JOHN NEWSTEAD, 
(L.S.) Mayor. 
T. J. MOORE, 
fe City Clerk. 
THE CORPORATION OF THE CITY OF STRATFORD. 
W. S. DINGMAN, 
(L.S.) Mayor. 


R. R. LANe, 
City Clerk. 


Tre CORPORATION OF THE City oF ST. THOMAS. 


Gro. GEDDES, 

(1.8.) Mayor. 
S. O. PERRY, 

City Treasurer. 


THE CORPORATION OF THE CITY OF WOODSTOCK. 
R. G. SAWTELL, 


(L.S.) Mayor. 
JoHN MORRISON, 
City Clerk. 
THE CORPORATION OF THE TOWN OF BERLIN. 
ALLEN HUBER, 
(L.S.) Mayor. 


A. H. MILLag, 
Clerk. 
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THE CORPORATION OF THE TOWN OF HESPELER. 


G. D. Forsss, 
(L.8.) Mayor. 
WINFIELD BREWSTER, 
Clerk. 


THE CORPORATION OF THE TOWN OF ST. MABY’S. 


JOHN WILLARD, 
(L.S.) Mayor. 
L. HARSTONE, 
Clerk. 


THE CORPORATION OF THE TOWN OF PBESTON. 


FREDERICK CLARE, 
(LS.) Mayor. 
H. C. Epear, 
Clerk and Treasurer. 


THE CORPORATION OF THE TOWN OF WATERLOO. 


I. B. FISCHER, 

(L.S.) Mayor. 
A. B. McBrie, 

Clerk. 


THE CORPORATION OF THE VILLAGE OF NEw HAMBURG. 


J. F. KatzeENMEIER, 
(L.8S.) Reeve. 
WILLIAM MILLER, 
Clerk. 


Tue CORPORATION OF THE TOWN OF INGERSOLL. 
Grorce SUTHERLAND, 
(L.S.) Mayor. - 
: W. R. SMITH, 
Clerk. 
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In the month of March the Commissio 


power for which it is designed. 


During this year the City of Hamilton, after receiving an emphatic mandate 
from the electors, took up the question of a supply of power with the Commission. 
After many meetings they finally concluded the contract to take 1,000 horse power 
from the Commission. ; 


n asked Mr. Ralph D. Mershon, of New 
York, a consulting engineer of international reputation, to make an investigation 
as to the physical features of the Hydro-Electric scheme. Mr. Mershon came to 
Toronto and spent several days on the work. He reported that the work, as sub- 
mitted, gives every evidence of careful thought, and would successfully transmit the 


All of which is respectfully submitted. 
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